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The National Highway Traffic Safety Administration (NHTSA) 
and formerly the National Highway Safety Bureau, have sponsored 
over 1,700 in-depth or multidisciplinary accident investigations 
(MDAI) over a period of more than five years. 
The Canadian Department of Transportation also sponsors a 
series of MDAI teams throughout Canada and the Motor Vehicle Ma- 
nufacturers Association (formerly Automobile Manufacturers Asso- 
ciation) sponsores clinical investigations of traffic accident 
crash and injury factors. Altogether more than 6,000 Level I11 
(in-depth, clinical) accident investigations have been conducted 
as of December 1973. 
Since 1969 HSRI has been engaged in the effort of editing 
the case reports, placing the information into digital form and 
% making it accessible for retrieval or statistical analysis by 
computer techniques. Case reports from all sponsors are proces- 
sed into a common data base that is then made available to all 
sponsors for direct analysis through the use of the Institute's 
Statistical Research System. 
The NHTSA contract for Multidisciplinary Accident Investi- 
gation Report Automation and Utilization (DOT-HS-031-3-589) pro- 
vides for processing MDAI cases sponsored by NHTSA into the com- 
mon data base in a manner that controls for data quality. NHTSA 
remote computer terminal access is then provided to the common 
data base of Level I11 cases from all sponsors as well as access 
to over 100 other Level I or police accident data files. 
The unique feature of the 1973 MDAI Report Automation and 
Utilization contract was the active involvement of data system 
users. Under the alert and vigilant guidance of the contract 
technical manager, we sat down with data users with real pro- 
blems in order to det.ermine how the MDAI data system could be 
best utilized and adapted to their advantage, The remainder 
of  t h i s  s e c t i o n  covers  t h e  accon~pl ishments  achieved under each 
o f  n i n e  t a s k s .  The n e x t  t h r e e  s e c t i o n s  d i s c u s s ,  i n  t u r n ,  d a t a  
p r e p a r a t i o n  and q u a l i t y  c o n t r o l ,  d a t a  system and d a t a  u t i l i z a -  
t i o n .  The f i n a l  s e c t i o n  c o n t a i n s  t h e  c o n c l u s i o n s  and recom- 
mendations.  
CONTRACT ACCOMPLISHMENTS 
The f o l l o w i n g  w i l l  be  a  b r i e f  task-by- task  review of 1973 
accomplishments .  Each a r e a  of c o n t r a c t  a c t i v i t y  w i l l  t h e n  be 
d i s c u s s e d  more f u l l y  i n  subsequen t  s e c t i o n s .  A complete com- 
p i l a t i o n  of  a l l  c o n t r a c t  r e p o r t s  and documentat ion submit ted  
t o  NHTSA i s  l i s t e d  i n  Appendix A .  The 1973 c o n t r a c t  provided 
f o r  n i n e  s p e c i f i c  t a s k s :  
Task 
1 
S h o r t  T i t l e  
Case P r o c e s s i n g  
Q u a l i t y  C o n t r o l  
E d i t i n g  Documentation 
Accident  Causa t ion  
F i l e  U t i l i z a t i o n  
User Produc t s  
OSIRIS Implementat ion 
S p e c i a l  F i l e s  
New V a r i a b l e s  
Tasks 1, 2 ,  3 - Data P r e p a r a t i o n  and Q u a l i t y  C o n t r o l  
The f i r s t  t h r e e  t a s k s  cover  t h e  p r o c e s s i n g  of  MDAI c a s e s  
i n t o  computer s t o r a g e .  From January  1973 through October  ( t h e  
l a s t  1973 computer f i l e  u p d a t e ) ,  1 5 1  MDAI c a s e  v e h i c l e s  were 
added t o  t h e  computer f i l e .  A c t i v i t y  on t h i s  t a s k  was lower 
t h a n  a n t i c i p a t e d  due t o  d e l a y s  i n  Task 9 ( N e w  V a r i a b l e s ) .  A 
t o t a l  o f  4,201 c a s e  v e h i c l e s  from a l l  sponsors  a r e  c u r r e n t l y  
(October  1973) i n  computer s t o r a g e  and a v a i l a b l e  t o  NHTSA. 
Case p r o c e s s i n g  was i n t e r l i n k e d  w i t h  Task 9 (New Var ia -  
b l e s )  s o  t h a t  c a s e s  p rocessed  a f t e r  t h e  f i r s t  two months of 
t h e  c o n t r a c t  would i n c l u d e  t h e  new v a r i a b l e s ,  Subsequent  
d e l a y s  i n  t h e  s e l e c t i o n  of  new v a r i a b l e s  produced a  r e d u c t i o n  
i n  t h e  number of  c a s e s  p rocessed .   his d i d  n o t  s e v e r e l y  i m -  
p a c t  t h e  r e l e a s e  of  new MDAI c a s e s  by NHTSA because  g e n e r a l l y  
a  second copy of  t h e  c a s e  documentat ion i s  forwarded t o  HSRI 
f o r  p r o c e s s i n g .  During t h i s  same p e r i o d ,  1 ,228 c l i n i c a l  c a s e s  
from o t h e r  sponsors  were added t o  t h e  CPIR d a t a  bank. Thus 
d u r i n g  t h e  c o n t r a c t  p e r i o d ,  t h e  number of  c a s e  v e h i c l e s  a v a i -  
l a b l e  f o r  NHTSA a n a l y t i c a l  purposes  i n c r e a s e d  49 p e r c e n t ,  from 
2,822 t o  4 ,201 c a s e s .  
Q u a l i t y  c o n t r o l  was i n s u r e d  by adequate  t r a i n i n g  o f  d a t a  
e d i t o r s ,  complete key v e r i f i c a t i o n  of  keypunched d a t a ,  and 
computer checking of  d a t a  i n c o n s i s t e n c i e s .  Feedback t o  f i e l d  
MDAI teams was provided i n  t h e  form of  i n d i v i d u a l  c a s e  c r i t i -  
ques ;  p r e s e n t a t i o n s  on February  5 ,  1973 and November 27, 1973 
t o  MDAI t r a i n i n g  c o u r s e s  a t  t h e  U n i v e r s i t y  o f  Southern  C a l i -  
f o r n i a  (USC); and by documentat ion of t h e  e d i t i n g  p r o c e s s  and 
r e f e r e n c e  i n f o r m a t i o n .  Update s h e e t s  t o  t h e  1972 e d i t i o n  of t h e  
e d i t i n g  manual were p rov ided  i n  J u l y  and t h e  e n t i r e  manual was 
updated and r e i s s u e d  December 1973. 
Tasks 4 ,  9  - New Data Elements 
The a d d i t i o n  of new v a r i a b l e s  was a  unique  a s p e c t  o f  t h e  
1973 c o n t r a c t  a s  covered by Tasks 4 (Accident  Causa t ion)  and 
9  ( N e w  v a r i a b l e s ) .  The r a t i o n a l e  f o r  adding new v a r i a b l e s  was 
t o  a c h i e v e  a  b e t t e r  b a l a n c e  between t h e  needs o f  t h e  d a t a  
u s e r s  and what t h e  teams a r e  a l r e a d y  r e p o r t i n g .  The i n t e n t  
was t o  code t h e  r e s u l t s  o f  e x i s t i n g  i n v e s t i g a t i v e  e f f o r t s  
r a t h e r  than  t o  t h i n k  up new items f o r  t h e  f i e l d  teams t o  i n -  
v e s t i g a t e .  A l a r g e  p r o p o r t i o n  of t h e  f i e l d  i n v e s t i g a t i v e  e f -  
f o r t  i s  expended i n  documenting p re -c rash  f a c t o r s  y e t  t h e  v a s t  
m a j o r i t y  of d a t a  coded i n t o  computer s t o r a g e  i s  crash-phase  
v e h i c l e  damage and i n j u r y  p r o d u c t i o n .  The o b j e c t i v e  was t o  
b r i n g  a  b e t t e r  b a l a n c e  t o  t h e  coded v a r i a b l e s  by adding new 
v a r i a b l e s  t h a t  r e f l e c t e d  i t ems  c u r r e n t l y  r e p o r t e d  by MDAI teams 
and i t e m s  of i n t e r e s t  t o  d a t a  f i l e  u s e r s .  
An accident causation analysis system for coding and pro- 
cessing accident factors was developed. A preliminary code 
structure was submitted in February and a preliminary coding 
form was submitted i,n June. These were refined, documented 
and presented as Appendix C to this report. 
The Occupant Inju~y Classification (OIC) system developed 
during the 1972 MDAI Report Automation contract was refined 
and updated twice in 1973. The OIC procedure was presented to 
the NATO-CCMS Accident Investigation Final Workshop in Brus- 
sels, Belgium, June 28-29 (Appendix D) and to the SAE Accident 
Investigation Practices Subcommittee meeting November 14 in 
Oklahoma City (1,2)*. The OIC was also presented at the two 
USC training courses in February and November. 
Several coding forms were developed for recording the new 
variables independently of the existing forms. The Damage 
Analysis Supplement (DAS) and Occupant Supplement (0s) for re- 
cording Occupant Injury classification data are both one page 
forms of primary importance that should be ultimately prepared 
by MDAI field teams. The other pre-crash data forms are still 
in the prototype stage requiring further testing and refine- 
ment prior to their general application. 
Tasks 5, 6 - Utilization 
A major emphasis in 1973 was the utilization of the alrea- 
dy existing MDAI data system as provided for in Task 5 (File 
Utilization) and Task 6 (User Products). The file utilization 
Task 5 called for providing NHTSA with documentation, training, 
and access to the HSRI accident data analysis system** as well 
as some system enhancements, The user products Task 6 involved 
actively communicating with data users concerning their speci- 
fic data needs. 
During 1973, documentation on 36 new files was distributed 
*Numbers cite references in Reference Section. 
**Actual NHTSA computer funds for executing the analysis pro- 
grams were contracted separately from Task 5. 
to NHTSA users. Currently over 100 documented accident data 
files are being made available to NHTSA. Thirteen NHTSA staff 
attended a successful user training session with 40 attendees 
at HSRI on May 10-11. An earlier oral presentation was pre- 
sented at NHTSA on January 22. The NHTSA computer users have 
utilized the data system for over two hours per day in 1973 
and over sixty percent of the utilization was of accident 
files other than the MDAI/CPIR data. 
System enhancement included a keyword data access system, 
an alphabetic data set list program and a procedure for 
sorting data listings. The keyword Automated Data Access and 
Analysis System (ADAAS) was installed in the first month of 
the contract. In a recent check, ADAAS was utilized by NHTSA 
users 84 times during October 1973. An alphabetic data set 
list program that translates number codes to alphabetic code 
value definitions before printing out a case and a procedure 
for sorting the output of a data set list program were both de- 
veloped and provided. 
The active utilization of the existing accident data anal- 
ysis system to develop sixteen user products in response to 
specific and real user's needs was undoubtedly the most signi- 
ficant and unique aspect of the 1973 contract. A considerable 
amount of the contractual emphasis was placed on Task 6. 
The only reason an information system is developed is to 
provide information products that will assist the user in his 
decision making process. A sizeable investment has been commit- 
ted to developing the in-depth accident investigation data re- 
sources over the past five years. In 1973 ,the Office of Acci- 
dent Investigation and Data Analysis undertook this task in or- 
der to emphasize the critical role of the "user" in the existing 
data system. The benefits of the task were realized through di- 
rect interaction with users in order to provide tangible analy- 
sis products in response to specific user requests. 
Besides being the ultimate justification for a data system, 
users also provide the feedback loop essential to successful 
evaluation towards a more responsive system. Active involve- 
ment of the user provided exposure to the capabilities and 
limitations of the existing accident data analysis system. 
This experience establishes a realistic base upon which the 
user can construct future requests and suggestions for future 
system enhancements (from new variables to new analytical me- 
thodologies). The experience also provides the data system 
managers and data analysts with a deeper understanding of 
users decision making problems. 
Tasks 7, 8 - OSIRIS and Special Files 
Tasks 6 and 7 were to be executed at the discretion of 
NHTSA. No activity was performed on either Task. 
Task 9 - New Variables 
The discussion of new variables was covered in conjunc- 
tion with Task 4 above. 
SECTION 2 
DISCUSSION OF DATA PREPARATION 
The data preparation process is considered in three dif- 
ferent dimensions--namely case processing, quality control and 
documentation. The processing of MDAI cases follows the routine 
steps of logging, xeroxing, editing, coding, second editing, 
keypunching, computer case checking, analysis file updates and 
the correction of cases already in computer storage. 
CASE PROCESSING 
The steps involved in case processing are detailed in the 
"MDAI Report Automation Editing Manual and Reference Information1' 
(3). Basically, the MDAI field teams submit their case docmen- 
tation to NHTSA along with sets of 35mrn slides. Copies of the 
original documentation and a set of 35mm slides are transmitted 
to HSRI by NHTSA where its arrival is recorded in a computer 
based log of cases to be processed and cases returned. Copies 
are made of the computer forms for use by the data editors who 
review all the case documentation in order to insure the validi- 
ty of the data to be keypunched. Over 30 pages of forms are 
verified. Additional pages of supplementary forms are also 
coded from the original documentation (Appendix B). 
The coding of additional data elements from the existing 
MDAI documentation was a unique aspect of this years' program. 
Prior to 1973, the vast majority of the data placed in computer 
storage was related to only the crash phase (e.g., collision 
performance and injury), yet the MDAI teams expended considera- 
ble effort in investigating and documenting pre-crash factors. 
It was also realized that each computer record acts as the pri- 
mary surrogate by which each case is represented and retrieved. 
Any gap in that representation jeopardizes the full utilization 
of each case. Thus, a special task was initiated to identify 
new data elements that were regularly reported by MDAI teams, 
that were readily coded and that were meaningful for later uti- 
lization. The data element selection process was conducted in 
close coordination with NHTSA staff. While schedule slippages 
in the completion of the data element selection process delayed 
and reduced the total number of cases processed, the resulting 
forms provide for improved crash and injury recording as well 
as considerably more human and environmental pre-crash data. 
Four new supplements were created: Accident, Traffic Unit, 
Damage Analysis and Occupant supplements. The accident supple- 
ment records those elements common to all traffic units, such 
as the weather. This supplement is also used to record accident 
causation factors according to a newly developed scheme (Appen- 
dix C) based in part upon earlier work done by Indiana Univer- 
sity ( 4 , 5 ) .  The data on this accident form are automatically 
duplicated for each traffic unit. The traffic unit supplement 
is used to record data elements unique to each driver, case ve- 
hicle, or environment from the point of view of each driver's 
approach path. The damage analysis supplement records for each 
case vehicle, the Collision Damage Classification (CDC/VDI), the 
corresponding crash event, speed, configuration, crush, and 
other vehicle damage. These are the same data currently repor- 
ted but coded in a more usable format. The occupant supplement 
records several new and expanded data elements as well as provi- 
ding for coding the Occupant Injury Classification (OIC) deve- 
loped under NHTSA sponsorship. The OIC was presented to the 
NATO/CCMS Final Accident Investigation Workshop in Brussels, on 
June 28-29 (Appendix D). In response to comments and coding 
experience the OIC was updated from an applications point of 
view. The OIC application procedure was presented to the SAE 
Subcommittee on Accident Investigation Practices, November 14, 
in Oklahoma City and then placed in the Editing Manual documen- 
tation (3). The damage analysis and occupant supplements have 
been documented and tested sufficiently to permit immediate ap- 
plication by the MDAI field teams in 1974. 
Each of the four supplements are now being coded by HSRI 
from the original MDAI team documentation. The entire edited 
case and added coding is second edited or re-edited by a second 
staff person prior to keypunching and key verification. The 
cards are then read into HSRI's PDP 11/45 for checking, format- 
ting and accumulation. Quarterly, the compiled cases are built 
in the Level I11 or in-depth data analysis files (Section 3). 
The last file update performed in October 1973 resulted in a 
data base of 4,201 case vehicle clinical investigations. Of 
these, 1,297 were MDAI case vehicles that were distributed by 
team as displayed in Table 1. A list of each MDAI case vehicle, 
with a DOT-HS publication number cross index is included in Ap- 
pendix E and F. 
TABLE 1 
Processed MDAI Case Vehicles Distributed by Teams 
TEAM NUMBER CASE VEHICLES 
AA - Ann Arbor, HSRI 12 1 
BA - Baylor College of Medicine 6 8 
BC - Boston University 33 
CB - Calspan I11 B 134 
GI - Georgia Institute of Technology 71 
IU - Indiana University 25 
MI - University of Miami 102 
ML - Maryland Medical/Legal Foundation 61 
NM - University of New Mexico 75 
OS - Ohio State University 30 
RT - Research Triangle Institute 
RU - University of Rochester 
SC - University of Southern California 65 
SI - Stanford Research Institute (2) 7 
SR - Stanford Research Institute (1) 7 
SU - Stanford university 38 
SW - Southwest Research Institute 19 0 
TR - Trauma Research Group, UCLA 69 
UK - University of Kentucky 4 
UO - University of Oklahoma 4 
UU - University of Utah 
TOTAL 
QUALITY CONTROL AND DOCUMlENTATION 
Q u a l i t y  c o n t r o l  i s  one of  t h e  c r i t i c a l  e lements  of  t h e  MDAI 
d a t a  management program. The computer forms become t h e  primary 
s u r r o g a t e  f o r  each MDAI c a s e .  While d a t a  f i l e  e r r o r s  can b e  
c o r r e c t e d ,  they  may never  be  d e t e c t e d .  For  example, once a 
Volkswagen i s  i n c o r r e c t l y  coded a s  an Ope1 i t  may b e  permanently 
l o s t  t o  anyone subsequen t ly  conduct ing  a s t u d y  of  Volkswagens. 
A l o t  of  f i e l d  i n v e s t i g a t i v e  e f f o r t  can be  "misplaced" by a few 
coding e r r o r s .  While i t  may b e  b e t t e r  t o  p r o c e s s  t e n  c a s e s  cor-  
r e c t l y  r a t h e r  than  a hundred of q u e s t i o n a b l e  q u a l i t y ,  a dilemma 
immediately a r i s e s  between g e t t i n g  t h e  job done v s .  doing it 
r i g h t .  I n  l i g h t  o f  t h i s ,  a number of  q u a l i t y  c o n t r o l  s t e p s  a r e  
fo l lowed i n  an a t t e m p t  t o  e n s u r e  t h e  q u a l i t y  o f  t h e  r e s u l t i n g  
automated d a t a  base .  These s t e p s  were i n s t i t u t e d  w i t h  two g o a l s  
i n  s i g h t :  (1) I n s t i t u t e  a s u f f i c i e n t  number of s t e p s  s o  t h a t  
t h e r e  a r e  checks on t h e  checks and,  ( 2 )  I n s t i t u t e  a program of 
f i e l d  team feedback i n  o r d e r  t o  p e r f e c t  t h e  q u a l i t y  o f  t h e  co- 
d i n g  a s  o r i g i n a l l y  submi t t ed .  
S p e c i f i c a l l y  t h e  fo l lowing  s t e p s  were performed w i t h  t h e  
guidance and approva l  of  t h e  NHTSA c o n t r a c t  t e c h n i c a l  manager: 
A l l  t h e  e d i t i n g  c r i t e r i a ,  c o r r e c t i o n s  and i n t e r p r e t a t i o n s  of  
q u e s t i o n s  have been expanded and improved from 1972. The 
r e s u l t i n g  e d i t i n g  manual i n c r e a s e s  i n t e r - e d i t o r  c o n s i s t e n c y  
and has  g r e a t l y  a i d e d  t h e  t r a i n i n g  of new e d i t o r s .  The do- 
cumentat ion provided i n  t h e  1973 MDAI d a t a  automation pro-  
gram h a s  a l s o  been wide ly  u t i l i z e d  by t h e  MDAI f i e l d  teams. 
Comments from each o f  t h e  teams and by NHTSA s t a f f  have been 
i n c o r p o r a t e d  i n  t h e  1974 MDAI Report  Automation E d i t i n g  Ma- 
n u a l  and Reference  In fo rmat ion  ( 3 ) .  This  updated documenta- 
t i o n  should  c o n t i n u e  t o  reduce  t h e  v a r i a n c e  w i t h  which t h e  
f i e l d  d a t a  have been recorded .  
2 .  I n  o r d e r  t o  m a i n t a i n  and e n s u r e  t h e  q u a l i t y  of  t h e  d a t a  
e d i t i n g  p r o c e s s  i t s e l f ,  s e v e r a l  procedures  were fo l lowed:  
( a )  a l l  MDAI c a s e  e d i t i n g  was reviewed by a second s t a f f  
member and major  d i f f e r e n c e s  r e s o l v e d ,  (b )  new d a t a  e d i t o r s  
were not permitted to process full MDAI cases until adequa- 
tely trained on other clinical accident investigation data, 
and finally, (c) data editors receive some field training 
in the original preparation of data forms by assisting ex- 
perienced field investigators. This field experience proved 
to be particularly valuable and should be emphasized in any 
future MDAI report automation programs. 
3 .  All keypunched data were one hundred percent key verified. 
Also any keypunch errors discovered in subsequent quality 
control steps were checked against the source document and 
arrangements were made for corrections by the keypunch 
staff. All keypunching and verifying was performed by HSRI 
staff with an average of four years experience with CPIR 
computer forms. 
4. A package of pre-build programs performs over 400 checks 
for invalid codes and internal data inconsistencies such as 
rear door damage on two-door cars. The IBM 1800 program 
documented in the 1973 MDAI Report Automation Program Re- 
view (6) was converted to the Institute's new PDP 11/45 
computer with some enhancement. Basic pre-build programs 
were also written to process the accident, traffic unit, 
damage analysis and occupant supplements. Further data 
checks should be added to each of supplement processor pro- 
grams. 
5 .  The pre-build data checking programs produce weekly error 
comment lists that are reviewed with the original coding 
and documentation. Either the keypunched cards are correc- 
ted or the data are corrected in subsequent file processing 
steps. 
6 .  Four times a year the cases compiled by the pre-build pro- 
grams are used to update the data analysis files available 
to users. The new data are file built and univariate or one- 
way frequency distributions are computed for each numeric 
variable in the new data. This printout is reviewed for 
wild codes and unusual distributions before the new data are 
added to the existing data base, 
7 .  Data corrections continue to be made to the existing compu- 
ter data base, in response to comments received by all the 
data analysts and file users. This form of feedback from 
file users is encobraged as a means of either educating the 
user or correcting the data file. In contrast to most ac- 
cident data files where data are stored once-and-forever, 
the records in the MDAI file are subject to a continual 
correction process. 
8. Three forms of feedback are also provided for the MDAI field 
teams. The editing manual and reference information com- 
piled in item one above has been provided to each team and 
updated to reflect their comments, Secondly, individual 
case critiques have been prepared and supplied to each 
team's contract technical manager. The content, utility 
and team response to these case critiques should be re- 
viewed in subsequent MDAI report automation projects. The 
third element of team feedback is in the forrr of two 
training seminar and/or discussion sessions to introduce 
MDAI field investigators to how the case documentation is 
processed, stored and used. A detailed presentation of 
the Occupant Injury Classification procedure was also pro- 
vided as part of two MDAI training programs conducted by 
the University of Southern ~alifornia on February 5 and No- 
vember 2 7 ,  1973. 
In summary, the goal or objective of the quality control 
task has been to provide a relatively noise free communications 
channel between the collision event and the data analyst. 
There are many reasons that errors and unknown values oc- 
cur in the data file. They can be due to weaknesses in the 
original investigations, the case documentation, the basic re- 
ference information provided to the teams and data editors, and 
in the data editing and processing itself. The approach taken 
has been to provide for communication with field teams in order 
to continually improve the quality of the original data repor- 
ting, a series of checks in the report automation process, and 
finally, communication with data analysts in order to provide 




DISCUSSION OF DATA SYSTEM 
This section describes the accident data system provided 
to the National Highway Traffic Safety Administration as part 
of the MDAI report automation and utilization program. The 
description of the overall system is followed by a more detailed 
description of the MDAI data bank itself. 
ACCIDENT DATA SYSTEM 
- - 
As part of this contract, NHTSA has been provided with ac- 
cess to a data sy 
data files, as li 
these data files. 
sources of Level 
tem that contains over a hundred accident 
ted in Appendix G. Table 2 is a summary of 
Figure 1 displays circles that locate the 
or police accident data and dots that locate 
the Level I11 or clinical investigation teams in the United 
States and Canada. 
Access to the accident data system is provided through the 
University's Michigan Terminal System (MTS) , a time-shared IBM 
3 6 0 / 6 7  computer. The community of data users includes the 
NHTSA staff, six of the field MDAI teams* and the automobile in- 
dustry analysts. Users access the data system via interactive 
terminals (e.g., teletypes) from the privacy of their own of- 
fice. Remote batch terminals are also operating from NHTSA and 
Southwest Research Institute. 
Documentation of the contents of each data file was provi- 
ded in the form of complete sets of computer codebooks. The 
code values and code definitions used for each variable or data 
element are displayed in the codebooks along with the frequency 
of usage for each code value. Codebooks for 42 new or updated 
files were provided during 1973. 
*Calspan, HSRI, Indiana University, Southwest Research Insti- 
tute, Stanford Research Institute and University of Southern 
California 
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LEVEL I 1 1  -- T E R M I N A L S  DADE COUNTY CORAL GABLES 
F I G U R E  1 
Sources of D a t a  and R e m o t e  Terminal U s e r s  
TABLE 2  





Washtenaw County (68-72) X 
Oakland County (68-72) X 
I ( P o l i c e )  - I1 111 (MDAI)  
Texas 
Bexar County (69-72) 
New York 
Calspan (70-72) 
F l o r i d a  
Dade County (69-72) 
Washington 
S e a t t l e  (69-72) 
Colorado 
Denver (69-72) 
I n  o r d e r  t o  r e a d i l y  ana lyze  t h e s e  f i l e s ,  a  f a i r l y  exten-  
s i v e  package of s t a t i s t i c a l  a n a l y s i s  t o o l s  have a l s o  been made 
a v a i l a b l e  i n  t h e  HSRI S t a t i s t i c a l  Research System (SRS) ( 7 ) .  
The more commonly used a n a l y s i s  programs and d a t a  f i l e s  were 
made a c c e s s i b l e  through a keyword p rocess ing  program t h a t  does 
no t  r e q u i r e  t h e  a n a l y s t  t o  l e a r n  how d a t a  f i l e s  a r e  s t o r e d  o r  
how programs a r e  loaded f o r  execu t ion .  
While computerized s t o r a g e  and a n a l y s i s  i s  t h e  on ly  prac-  
t i c a l  method of handl ing  l a r g e  d a t a  b a s e s ,  it does i n t r o d u c e  
s e v e r a l  d i f f i c u l t i e s  f o r  t h e  u s e r ,  who, i n  most s i t u a t i o n s  i s  
n o t  exper ienced i n  computer o p e r a t i o n s .  Thus, t h e  minute a t -  
t e n t i o n  t o  d e t a i l  r e q u i r e d  t o  o p e r a t e  computers t end  t o  r e p e l  
many p o t e n t i a l  u s e r s  who a r e  unaccustomed t o  t h i s  d e t a i l  i n  
human r e l a t i o n s h i p s .  Computers a r e  des igned f o r  d e t a i l e d  t a s k s ,  
however, and there is no reason that they should not be given 
the tasks of doing the operations that are difficult for the 
novice. The goal of the keyword Automated Data Access and Analy- 
sis System (ADAAS) is therefore clear: use of the computer it- 
self to perform most of the detailed operations necessary to 
carry out an analysis task using the HSRI accident files. In 
implementing this pal, however, it is difficult to allow for 
all the possible manipulations that can be performed with MTS 
and SRS. Consequently, ADAAS is presently designed to handle 
the routine operations normally encountered; the user is still 
encouraged to use the full capabilities of SRS to carry out 
more sophisticated analysis operations. 
The five basic ADAAS programs (Table 3) provide for (1) 
data set listing cases of interest (case retrieval), (2) bar- 
graphs, (3) univariate or one-way frequency and percentage 
distributions, (4) analysis of variance, and (5) bivariate or 
two-way tables that compare any two variables and tables. The 
data set list program was modified to provide for the transla- 
tion of numeric codes, in the MDAI file, into alphabetic equi- 
valents. This automatic interpretation of code values has 
considerably enhanced the readibility of compute:: listings of 
MDAI cases. A procedure has also been provided for sorting or 
arranging the case listings in any user specified sequence, 
e,g,, by vehicle make or model. 
Thus, it can be seen that the HSRI accident data system 
is itself comprised of four major systems: 
1. MTS - The Michigan Terminal System 
MTS is the controlling operating system for all tasks 
done at the University of Michigan Computing Center. 
2. ADAAS - The Automated Data Access & Analysis System 
ADAAS is a sublevel operating system (within MTS) to 
supervise the tasks required for accessing the HSRI 
accident data files. 
3. SRS - The Statistical Research System 
'SRS is a package of analysis programs called by ADAAS 
to provide for analysis of the accident data. 
TABLE 3 
Analys is  Funct ions  A v a i l a b l e  i n  t h e  ADAAS System 
FUNCTION DESCRIPTION EXAMPLE 
L i s t  t h e  v a l u e s  L i s t  c a s e  number, age and 
of any s e l e c t e d  sex  of  d r i v e r ,  and s e v e r i t y  
Data S e t  
L i s t  
v a r i a b l e s  f o r  any o f  i n j u r y  f o r  a l l  c a s e s  i n -  
chosen s u b s e t  of vo lv ing  Fords damaged i n  t h e  
t h e  d a t a  f i l e .  f r o n t  and w i t h  a  r e p o r t e d  
impact speed g r e a t e r  than  2 0  
m i l e s  p e r  hour 
P r i n t  a  p i c t o r i a l  Two bargraphs  showing t h e  
d i s p l a y  (ba r -  number of  head-on and t h e  
Bargraph graph)  f o r  any va- number of  rear -end a c c i d e n t s  
r i a b l e  and f o r  any by hour o f  t h e  day. 
s u b s e t  of  t h e  d a t a  
Tabu la te  t h e  d i s -  P r i n t  t h e  number o f  d r i v e r s  
t r i b u t i o n  of  t h e  i n  each age group f o r  d r i -  
number of c a s e s  a t  v e r s  involved i n  a c c i d e n t s  
each l e v e l  of  some dur ing  hours  of  da rkness ,  
Univariate v a r i a b l e  f o r  any and a l s o  p r i n t  t h e  average  
chosen s u b s e t ,  and age and i t s  s t a n d a r d  devia-  
a l s o  p r e s e n t  t h e  t i o n .  
mean, s t a n d a r d  de- 
v i a t i o n ,  and kur to -  
s i s .  
Ana lys i s  
of  
Variance 
C a l c u l a t e  t h e  ave- Display  t h e  average  age of 
r a g e  v a l u e  of some female d r i v e r s  f o r  each day 
dependent v a r i a b l e  f o r  t h e  week; then  d i s p l a y  
f o r  each l e v e l  of s i m i l a r  t a b l e s  f o r  c a s e s  i n  
ano the r  v a r i a b l e ,  which t h e  d r i v e r  was d r i n k i n g  
and d i s p l a y  t h i s  o r  n o t  d r i n k i n g .  
mean, t h e  s t a n d a r d  
d e v i a t i o n ,  and se-  
v e r a l  s t a t i s t i c s  
showing s i g n i f i c a n -  
c e  of  t h e  a s s o c i a -  
t i o n .  
Tabu la te  a  two-way Display  t h e  number o f  a c c i -  
t a b l e  f o r  any two d e n t s  by s e v e r i t y  and by day 
v a r i a b l e s  and f o r  B i v a r i a t e  of t h e  week; i n c l u d e  a l s o  any s u b s e t ;  p r e s e n t  t h e  row and column percen- 
a s s o c i a t e d  s t a t i s -  t a g e s  w i t h  m i s s i n g  d a t a  ex- 
t ics  when d e s i r e d .  c luded.  
4. HSRI Accident Files 
An extensive set of accident data files maintained by 
HSRI. Data from country-wide sources and from a va- 
riety of investigative levels are incorporated. 
It would be convenient (especially for the novice user) 
if the entire operation appeared homogeneous. To as large a 
degree as possible this has been accomplished: however, there 
are still many situations in which the division between systems 
becomes evident. To understand what is happening in these si- 
tuations it is useful for the user to have an appreciation of 
the role of each system in the overall operation. Consequently 
a descriptive Data Users Operating Manual (8) has been prepared 
that provides a detailed description of the data file structure 
and contents, the Michigan Terminal System, the keyword access 
system (ADAAS) and the operation of the basic analysis programs. 
Further specifics on the data system can be found in the users 
manual (8). The remainder of this section will discuss the 
contents of the data files constructed and maintained under the 
MDAI report automation and utilization program. 
MDAI DATA BANK 
The primary MDAI file contains data recorded on an annota- 
ted CPIR Revision 3 plus eight supplementary pages. Several 
other special files have also been built and maintained from 
data recorded on the NHTSA Vehicle Condition and Maintenance 
Report (VCMR) and the accident, traffic unit, damage analysis 
and occupant supplements (Appendix B). Computer codebooks have 
been submitted separately for the special files. A discussion 
of the primary CPIR file organization and contents precedes a 
description of the special files. 
CPIR FILE CONTENTS 
Over 800 different variables (items of information) are 
recorded in the master file for each case. The majority of 
these items are taken from the Collision Performance and Injury 
Report (CPIR), Long Form, submitted with each case (9). Because 
the primary emphasis of this form was to record vehicle crash 
damage and concurrent injury details, a number of additional pre- 
crash and administrative variables have been coded by the edi- 
tors onto a second (supplementary) form. 
Once the master file is created, three "working" or "analy- 
sis" files are created--centered respectively on the vehicle, 
the occupant, and the injury. The vehicle file contains one lo- 
gical record for each case vehicle investigated; thus, if two 
vehicles involved in one head-on collision were reported on two 
CPIR forms, two computer records would be stored. The occupant 
file contains one record for each case vehicle occupant, whether 
injured or not. Finally, the injury file contains one record 
for each reported injury sustained by an occupant. A complete 
set of univariate descriptive statistics for each variable in 
the working files is provided to the data users. 
The data file contains all the case vehicle passenger cars 
and light trucks investigated by both the NHTSA- and MVMA-spon- 
sored teams, and from the teams sponsored by the Canadian Depart- 
ment of Transport. Large trucks, buses, motorcycles and pedes- 
trians are not included as a "case vehicle" but may be noted as 
an "other vehicle1'*. 
As noted in the previous section, many new variables have 
been added as well as new cases. Thus the data file content has 
grown in width as well as length. In fact, the MDAI file can be 
considered a library of variables as well as a collection of MDAI 
case reports. 
Vehicle File Contents 
There are 576 variables or items of information stored for 
*A separate summary file of large trucks, buses, motorcycles 
and pedestrians reported by Level I11 teams was initiated under 
separate sponsorship and made available to NHTSA in 1973. 
each of the investigated MDAI case vehicles. These variables 










Case Vehicle Driver 
Crash, Post-Crash 
Pre-Crash 
Program Matrix Cells 
Occupant Summary 
1. Accident Factors 
The vehicle file contains the variables that describe the 
accident (the "Accident Factors"). There is no "accident file" 
as such. The individual vehicles involved in any one multiple- 
vehicle "accident" would each constitute a case vehicle, and 
the environmental conditions common to all case vehicles for an 
accident would be identical. This situation can be identified 
because the team case number will be common to both records, 
but the vehicle nwnber will increment by 1 for each case vehi- 
cle stored. (Note, however, that some environmental variables, 
such as the road alignment, may be different for different case 












Team Recommendations (Matrix Cells) 
2. Vehicle Malfunction 
Vehicle mechanical malfunctions are coded only for the 
case vehicle. If the "other vehicle" had a tire blow-out but 
was not investigated as a case vehicle, the malfunction would 
not be recorded. To be coded, a malfunction must be suspected 
or alleged to have contributed to the accident. (For example, 
if a brake failure contributed to the severity of an accident 
that could not have been avoided even with good brakes, a 
malfunction is recorded.) The following broad categories of 














3. Collision Description 
The collision description is coded from the point of view 
of the case vehicle. Generally all the configuration questions 
are independent of each other and are coded in combinations. 
Thus, if a case vehicle sideswipes a truck, strikes a guard- 
rail, and then rolls over in the same accident, all three events 
are recorded. This convention contrasts to the usual Level I 
or police accident data where only one event is coded per acci- 
dent. 
For those interested in analyzing the collision configura- 
tion variables, some words of caution are in order, The se- 
quence of events is not coded, i.e., if both a sideswipe and a 
head-on are coded, either may have preceded the other. The re- 
ported impact speed is, by convention, that of the first impact 
--and this is not necessarily the most damaging impact. 
C o l l i s i o n  D e s c r i ~ t i o n  
C o l l i s i o n  Configurat ion 
Vehicle  t o  Object  
Rollover 
Ran-Off-Roadway 
Vehicle  t o  Vehicle 
Other 
Number of Vehicles 
Objects  Contacted 
Case/Other Vehicle  Speeds 
D i rec t ion  of Rollover 
To ta l  Energy Avai lab le  
Because of t h e  n e c e s s i t y  f o r  adequate c o l l i s i o n  damage d a t a ,  a  
Damage ~ n a l y s i s  Supplement was implemented i n  1973 t h a t  r e l a t e s  
speeds,  con f igu ra t ions ,  o b j e c t  con tac ted  and inches  of crush d i -  
r e c t l y  wi th  t h e  VDI/CDC. The Damage Analysis  Supplement d a t a  
a r e  descr ibed  l a t e r  i n  t h e  s e c t i o n .  
4 .  Vehicle Damage 
The v e h i c l e  f i l e  con ta ins  a  very ex t ens ive  d e s c r i p t i o n  of 
t h e  damage s u s t a i n e d  by t h e  case  v e h i c l e .  Thi r ty -e igh t  v a r i a -  
b l e s  desc r ibe  t h e  o v e r a l l  v e h i c l e  damage i n  terms of c o s t ,  Vehi- 
c l e  Damage Index o r  C o l l i s i o n  Deformation C l a s s i f i c a t i o n ,  and 
s h e e t  metal  damage/crush ( 1 0 ) .  Case v e h i c l e  e x t e r i o r  damage i s  
descr ibed  a s  seen by walking around t h e  v e h i c l e  counterclock- 
wise:  wheel and t ires,  f r o n t  e x t e r i o r ,  l e f t  e x t e r i o r ,  r e a r  ex- 
t e r i o r ,  r i g h t  e x t e r i o r .  The d e s c r i p t i o n s  of f i r e  a r e  included 
w i t h  e x t e r i o r  damage. 
E x t e r i o r  Damage 
Cost 
Vehicle  Damage Indexes (CDC ' s ) 
Sheet  Metal Damage/Crush 
Wheels and T i r e s  
Front  E x t e r i o r :  
Hood 
Engine/Transrnission Mounts 
S t e e r i n g  F l e x i b l e  Coupling 
~ e l e s c o p i n g  Uni t  
F i r e  
L e f t  Ex te r io r :  
P i l l a r s  ( A , B , C , D )  
Roof Side R a i l  










(like Left Exterior) 
The case vehicle interior damage topics include the 
steering wheel, steering column, windshield, instrument panel, 
seats, and side interiors as outlined below: 
Interior Damage 
Steering Wheel 
Steering Wheel EA Device 
Steering Column Features 
Column Movemenz 




Front Interior (Panel) 
Damage and Occ. Contacts 
Seats 





Damage and Occ. Contacts 
Roof 
5. Vehicle Driver 
The vehicle file is also logically the driver file, as 
there is only one driver per case vehicle. It should be noted 
that all drivers in a particular accident will be represented 
only if all vehicles are investigated (i.e., become case vehi- 
cles). For example, if a drunk driver in an old car runs a 
stop signal, and old cars are not investigated, he may not be 










6. Occupant Summary 
The last vehicle file variables summarize the occupant in- 
formation for the case vehicle. These s m a r y  variables are 
created automatically during the file building process, to pro- 
vide the analyst the facility for occupant information on a 
vehicle-to-vehicle basis. For example, one may ask "what is 
the distribution of injury severity for the right front occu- 
pant in vehicles with a driver fatality?" Occupancy, Overall 
Injury Severity (AIS), and Restraint Usage are recorded for 
five summary seat positions (11). The Overall Case Vehicle In- 
jury Severity (AIS) is summarized by recording the highest 
overall injury severity sustained by any one case vehicle occu- 
pant. This is a useful variable for splitting the file into 
three broad categories: property damage (AIS=O), injury produ- 
cing (AIS=l-5) and fatality producing (AIS=6-10) . 
Occupant File Contents 
There are 60 additional variables coded for each of the 
MDAI case vehicle occupants. Each occupant is recorded whether 
injured or not, and each occupant record repeats the first 576 
vehicle variables for each occupant in the case vehicle. Thus, 
a case vehicle with three occupants would be processed into 
three occupant records, each containing identical information 
for the first 576 variables. One occupant record is processed 
for unoccupied case vehicles with the Occupant Number coded as 
(OO), and the other variables as "unknown". The occupant va- 
riables can be grouped as follows: 
Occupant F i l e  
Occupant Number 
S e a t i n g  
Age, Weight & Height 
R e s t r a i n t  System 
Areas Contacted 
E j e c t i o n  
I n j u r y  
I n j u r y ,  D e t a i l s  
Occupant Age, Weight and Height  a r e  a u t o m a t i c a l l y  provided 
wi th  b racke ted  ranges ( e . g . ,  5-year,  25- lb . ,  6-inch ranges )  
dur ing  t h e  f i l e  b u i l d  p r o c e s s ,  a l though t h e  a n a l y s t  can t r a n s -  
form each v a r i a b l e  i n t o  o t h e r  ranges  a t  t h e  t i m e  of a n a l y s i s .  
Occupant i n j u r y  s e v e r i t y  ( t i s s u e  damage) i s  recorded ac- 
cording t o  t h e  American Medical A s s o c i a t i o n ' s  Abbreviated I n j u -  
r y  S c a l e  (AIS )  (11). The occupant  f i l e  u s e r  should n o t e  t h a t  
f a t a l  c a t e g o r i e s  do n o t  match t h e  d e f i n i t i o n  of  f a t a l i t y  used 
i n  Level  I o r  mass a c c i d e n t  d a t a .  The p o l i c e  w i l l  code a  t r a f -  
f i c  f a t a l i t y  s i x  months t o  a  y e a r  a f t e r  t h e  c o l l i s i o n .  I n  t h e  
A I S ,  only  occupants  who d i e  w i t h i n  2 4  hours a r e  coded a s  f a t a -  
l i t i e s .  F a t a l i t i e s  a f t e r  2 4  hours a r e  coded a s  " C r i t i c a l ,  
s u r v i v a l  u n c e r t a i n " .  I n  o r d e r  t o  r e c o r d  t h e  t r u e  number of 
occupant f a t a l i t i e s ,  t h e  "Treatment" q u e s t i o n  i n  t h e  o r i g i n a l  
C P I R  has  been expanded t o  "Treatment/Mortality",  and a " F a t a l  
a f t e r  2 4  hours" ca tegory  has  been added. 
I n j u r y  F i l e  Contents  
There a r e  1 0  v a r i a b l e s  coded f o r  each i n j u r y  s u s t a i n e d  by 
a  c a s e  v e h i c l e  occupant .  For each i n j u r y  an occupant r e c e i v e s ,  
one i n j u r y  record  i s  s t o r e d  w i t h  t h e  f i r s t  636 v a r i a b l e s  r e -  
pea ted  and 1 0  new i n j u r y  v a r i a b l e s ,  a s  below: 
I n j u r y  F i l e  
Body Region 
T o t a l  Number of  I n j u r i e s  t o  Occupant 
T o t a l  Number of I n j u r i e s  t o  Body Region 
I n j u r y  Number Counter 
Occupant I n j u r y  Counter 
Region I n j u r y  Counter 
I n j u r y  F i l e  (Continued) 
O v e r a l l  Body Region AIS 
I n j u r y  D e s c r i p t i o n  
I n j u r y  Diagnosis  
I n j u r y  S e v e r i t y  (AIS) 
Areas Contaczed 
The i n j u r y  f i l e  c o n t a i n s  one r e c o r d  f o r  each s p e c i f i c  i n -  
j u r y  coded on t h e  CPIR occupant  i n j u r y  d e t a i l  page. For each 
i n j u r y ,  t h e  corresponding Body Region and I n j u r y  Type/Diagnosis 
i s  recorded  a s  o u t l i n e d  below. The o v e r a l l  i n j u r y  s e v e r i t y  
and f o u r  c o n t a c t  a r e a s  f o r  t h e  i n j u r e d  r e g i o n  a r e  a l s o  recorded.  
Body Resion Codes 
( 1 2 )  I n t e r n a l  Organs 
(13)  Bra in  
( 1 4 )  Face 
(15)  Head 
(16)  Neck 
(17)  Shoulder  G i r d l e  
(18)  Right  Upper Limb 
( 1 9 )  L e f t  Upper Limb 
(20)  Chest  and Upper Back 
( 2 1 )  Lower Back 
( 2 2 )  Abdomen 
(23)  P e l v i c  G i r d l e  
(24)  Right  Lower Limb 
(25)  L e f t  Lower Limb 
(26)  Whole Body 
(00)  Not Appl icab le  
I n j u r y  Types 
(1) F r a c t u r e  
( 2 )  L a c e r a t i o n  
( 3 )  Contusion 
( 4 )  Pa in  
( 5 )  Abrasion 
( 6 )  Concussion 
( 7 )  Burn 
( 8) Hemorrhage 
( 9 )  Other  
( 0 )  Not Appl icab le  
Some c a u t i o n s  must b e  observed when app ly ing  t h e  i n j u r y  
f i l e  t o  problems of i n j u r y  c a u s a t i o n .  F i r s t ,  no r e c o r d  i s  
s t o r e d  of which a r e a  of c o n t a c t  caused a  s p e c i f i c  i n j u r y ,  par -  
t i c u l a r l y  i f  t h e r e  was more t h a n  one i n j u r y  t o  a  body r e g i o n .  
Second, two d i s t i n c t  i n j u r i e s  of  t h e  same t y p e  ( e . g . ,  two inde-  
penden t ly  caused f a c i a l  l a c e r a t i o n s )  a r e  coded a s  one i n j u r y .  
T h i r d ,  t h e  c a t e g o r i e s  of  I n t e r n a l  Organs and Bra in  a r e  n o t  
t r u l y  "geograph ica l "  r e g i o n s  of  t h e  body. T h i s  sometimes pro- 
duces i n c o n s i s t e n t  coding o f  i n t e r n a l  i n j u r i e s ,  such a s  h e a r t  
trauma. These i n c o n s i s t e n c i e s  r e s u l t  from t h e  form i n  which 
t h e  d a t a  have been r e p o r t e d ,  r a t h e r  t h a n  from any l i m i t a t i o n s  
of  t h e  f i l e  c o n s t r u c t i o n .  
Because of the necessity for adequate injury causation 
data, an Occupant Injury Classification (OIC) scheme was deve- 
loped as part of the 1972 MDAI Report Automation contract and 
implemented as part of the Occupant Supplement file described 
later in this section. 
SPECIAL MDAI FILES 
Three other special or supplementary MDAI data forms are 
processed independently into separate computer files as des- 
cribed in the remainder of this section. The three special 
MDAI files are the: 
1. NHBA Vehicle Condition and Maintenance Report File 
2. Damage Analysis Supplement File 
3. Occupant Supplement File (includes Occupant Injury 
Classification data). 
Vehicle Condition and Maintenance Re~ort File 
- -- 
The Vehicle Condition and Maintenance Report (VCMR) file 
contains one logical record for each case vehicle reported on 
a NHTSA Vehicle Condition and Maintenance Report form by the 
MDAI teams. A subset of the Collision Performance and Injury 
Report (CPIR) Revision 3 variables were merged automatically 
with each VCMR form processed in order to describe the case 
vehicle and other pre-crash variables. Hence, the VCMR file 
can be considered as an in-depth pre-crash accident factors 
file. 
The first 220 variables were merged directly from the 
CPIR Revision 3 file and include data elements as outlined be- 
low: 
Accident Identification 
Accident Environmental Factors 
Vehicle Malfunctions 
Collision Configuration, Objects Contacted, Speeds 
Case Vehicle Identification 
Case Vehicle Damage 
Case Vehicle Equipment, Fire 
Driver Factors 
Team Conclusions/Recomrnendations 
The remaining e igh ty  v a r i a b l e s  record  t h e  NHTSA Vehicle  
Condit ion and Maintenance Report form d a t a  elements.  The con- 
t e n t  of t h e s e  elements a r e  o u t l i n e d  below: 
T i r e s  : 
Tread, I n f l a t i o n ,  Damage, Wear, Repair ,  Defects  
S t e e r i n g  and Suspension : 
Freeplay ,  Modi f ica t ions ,  Degradation 
Exhaust: 
Defects  
Drive Tra in :  
Modi f ica t ions ,  Defects  
Brakes : 
Flu id  Level ,  Contamination, Leakage 
General Information:  
Switch P o s i t i o n ,  Windshield Wipers and Arms 
Glass : 
P o s i t i o n  (open/c losed) ,  Condit ion ( D i r t ,  Crack, e t c . )  
Maintenance and Inspec t ion :  
Lubr ica t ion  and Inspec t ion  S t i c k e r s  
Damage Analysis  Supplement F i l e  
The case  v e h i c l e  Damage Analysis  Supplement (DAS) f i l e  i s  
designed t o  g ive  a more complete view of t h e  damage incu r r ed  
by t h e  case  veh ic l e .  I t  c o n s i s t s  of t h r e e  p a r t s :  t h e  Damage 
Analys i s ,  t h e  Sequence of Crash Events,  and t h e  S ide  Door Beam 
Informat ion.  The purpose i s  t o  record  new informat ion about 
t h e  damage t o  t h e  ca se  v e h i c l e  and r e s t r u c t u r e  informat ion a l -  
ready coded i n  t h e  C P I R  form i n t o  a format t h a t  w i l l  more spe- 
c i f i c a l l y  d e t a i l  t h e  manner i n  which t h e  damage occurred.  A s  
noted earl ier ,  t h e  C P I R  form does n o t  r e l a t e  speeds ,  o b j e c t s  
con tac ted ,  o r  o t h e r  v e h i c l e  CDC/VDI wi th  t h e  case  v e h i c l e  CDC/ 
V D I 1 s .  Thus, al though i n v e s t i g a t e d ,  no record  i s  s t o r e d  of 
t h e  circumstances i n  which case  v e h i c l e  damage ( C D C / V D I 1 s )  oc- 
cur red .  
The Damage Analysis  p o r t i o n  of t h e  f i l e  r ep re sen t s  a  
r e o r g a n i z a t i o n  of damage informat ion  f o r  t h e  "case  v e h i c l e "  and 
t h e  a s s o c i a t e d  " o t h e r  v e h i c l e "  which a l lows f o r  a  d i r e c t  compa- 
r i s o n  of concurrent  damage between t h e  two v e h i c l e s .  The Col- 
l i s i o n  Deformation C l a s s i f i c a t i o n  ( C D C ) ,  Inches  Crush, Configu- 
r a t i o n ,  Crash Event Number, and Impact Speed f o r  t h e  primary 
and secondary deformation of t h e  "case  v e h i c l e "  a r e  recorded,  
along wi th  t h e  corresponding CDC, c rush  and speed f o r  t h e  
" o t h e r  v e h i c l e " .  P rov i s ion  f o r  a  T e r t i a r y  C o l l i s i o n  Deformation 
C l a s s i f i c a t i o n  f o r  t h e  c a s e  v e h i c l e  has a l s o  been inc luded .  For  
m u l t i p l e  v e h i c l e  c o l l i s i o n s  t h e  " o t h e r  v e h i c l e "  i s  changed t o  
be t h e  one connected wi th  each of t h e  c a s e  v e h i c l e  impacts .  
The Sequence of Events  i s  recorded i n  t h e  second set  of 
v a r i a b l e s .  I t  i s  a ch rono log ica l  o r d e r i n g  of  v e h i c l e  maneuvers 
and c r a s h  even t s  t h a t  b e s t  d e s c r i b e  t h e  c o l l i s i o n  f o r  t h e  c a s e  
veh ic le ,beg inn ing  wi th  t h e  f i r s t  i n j u r y  o r  damage-producing 
e v e n t .  With each even t  t h e r e  i s  an e n t r y  f o r  t h e  s p e c i f i c  va- 
h i c l e  o r  o b j e c t  a s s o c i a t e d  w i t h  t h a t  even t .  These even t s  a r e  
numbered, enab l ing  t h e  s p e c i f i c  deformations (and t h e i r  asso-  
c i a t e d  C o l l i s i o n  Deformation c l a s s i f i c a t i o n s )  t o  be r e l a t e d  t o  
t h e  a p p r o p r i a t e  even t  i n  t h e  c o l l i s i o n  sequence. This  i d e n t i -  
f i e s  t h e  n a t u r e  of t h e  damage and c i rcumstances  producing t h a t  
damage. 
The t h i r d  set of v a r i a b l e s  i s  concerned w i t h  t h e  s i d e  
s t r u c t u r e  performance of t h e  c a s e  v e h i c l e .  I t  p rov ides  i n f o r -  
mation f o r  a n a l y s i s  of d i r e c t  damage t o  t h e  s i d e  s t r u c t u r e  w i t h  
and wi thout  door beams. I t  a l s o  i n c l u d e s  informat ion  which re -  
l a t e s  t h e  damage t o  t h e  C D C 1 s .  
Occupant Supplement F i l e  
The c a s e  v e h i c l e  Occupant Supplement (0s) f i l e  i s  des igned 
t o  r ecord  17 a d d i t i o n a l  d a t a  elements  ( v a r i a b l e s )  f o r  each oc- 
cupant  a s  w e l l  a s  p rov ide  f o r  t h e  record ing  of  i n j u r y  c a u s a t i o n  
us ing  an expanded l i s t  of  c o n t a c t  a r e a  codes and t h e  Occupant 
I n j u r y  C l a s s i f i c a t i o n  ( O I C )  coding system. The 17 a d d i t i o n a l  
occupant q u e s t i o n s  expanded upon s e v e r a l  C P I R  q u e s t i o n s  and 
provide for additional information as outlined below: 
Posture 
Non-Impact Medical Condition 
Occupant Alcohol Involvement 
Seat Belt Buzzer 
Ignition Interlock 
Passive Restraint 
Restraint System Malfunction 




Police Injury Severity 
Ten Occupant Contact Areas 
Highest Injury Severity (AIS) for each Body Region 
Highest Injury Severity (AIS) for each Lesion Type 
Highest Injury Severity (AIS) for each Body System/Organ 
The OS occupant variables can be used for analysis by 
setting the injury and OIC counter variables equal to 0 and 1 
in a filter. This restricts the OS file to one record per 
occupant. Appropriate CPIR data variables for the correspon- 
ding OS coded cases will be merged with the above outlined da- 
ta in future OS file updates. These merged variables will in- 
clude selected accident, case vehicle, and case vehicle occu- 
pant data elements. 
The next set of variables record the specific injuries 
and contact points for each occupant injury. Each injury is 
described in terms of (1) four contact areas in rank order of 
confidence, (2) one primary Occupant Injury Classification, 
and (3) two associated OIC's that describe the lesions associa- 
ted with each "blow" to a body region. Up to fifteen injuries 
are recorded per occupant. Analysis of occupant injuries can 
be performed by subsetting the OIC counter to 0 or 1, thus 
providing one injury record per injury. 
The final set of variables records the individual Occu- 
pant Injury Classification (OIC) codes (1,2). Up to three 
OIC's can be recorded for each injury: a primary OIC and an op- 
tional two associated OIC's. 
The OIC itself consists of four letters that record Body 
Region, Aspect (area of body region), Lesion/Diagnosis, and 
Body System/Organ; followed by the 0 to 6 AIS injury severity 
digit. Each OIC is stored in its natural form as well as in a 
recoded form in which each letter is translated to a numeric 
equivalent for analysis purposes. 

SECTION 4 
DISCUSSION OF DATA UTILIZATION 
The whole reason anyone collects, stores, retrieves and 
synthesizes information is to provide a user with products 
that will aid his decision making process. All too frequently 
either information users receive only empty promises or, con- 
versely, large files of information are compiled with limited 
utilization planning. Such information system defects are not 
justified simply because of their common occurrence. 
Rather than promise results from non-existent systems or 
build an ineffectively utilized accident data bank, the Na- 
tional Highway ~raffic Safety Administration undertook, in 
1973, an effort to emphasize the relationship of the "user" as 
the critical component of an existing accident data system. 
This was done by simply providing the user with tangible acci- 
dent information in response to specific user stated requests. 
As a result, all elements of the system benefited, including 
the data collectors, analysts, and users. 
INTERACTION WITH EATA USERS 
The utility of any information or data system is ultima- 
tely judged by its ability to satisfy users' needs. Users 
provide the data manager with the primary feedback loop essen- 
tial to control the system; indeed the effectiveness of a data 
system should be expected to be enhanced by use. 
While this point may be obvious, the user is often disre- 
garded as noted by Alan Rees: 
"The information retrieval field has be211 
plagued for many years by busy people spending 
large sums of money, designing or attempting 
to design phantom systems for non-existent 
people in hypothetical situations with unknown 
needs. It is not surprising that large numbers 
of theorists, hardware peddlers and promoters 
have ignored the user with the result that the 
needs of users are conspicuously absent in many 
discussions on system design and operation." (12) 
It is possible to conduct user surveys via interviews and 
questionnaires in order to determine "user needs" as part of 
the information/data system design process. While helpful for 
for planning guidelines, the results of extensive user surveys 
are of limited value in detailed systems design because the 
respondent cannot easily define specific needs which he has 
never experienced. He, typically, is not even in a position 
to know what could be made available. 
Many examples of data system development without regard 
to user requirements and of large scale user surveys based on 
phantom systems exist, even in the field of highway safety. 
This problem is particularly acute for accident data systems, 
where considerable effort and resources are expended compiling 
data files, with only limited results of value to users. 
One ideal way to involve users in the development and 
evolution of a data system is to work with them in an attempt 
to help resolve some real problems, using an operational data 
file and data analysis system. For the purposes of this 
study, the in-depth Multidisciplinary Accident Investigation 
(MDAI) data file and the Highway Safety Research Institute 
Statistical Research System data analysis facility (as des- 
cribed in earlier sections) were utilized in order to expl~it 
data systems currently available. Because of limited resources 
only a restricted range of users were included in the study. 
While limited in these respects the concepts expressed are 
equally applicable to other accident data systems and user 
communities. 
We all have problems. There is no lack of questions to be 
answered. The dilemma for the user is knowing what resources 
are available and how to address each information or data re- 
source. One of these resources is the data system used in this 
study. The products of this study were therefore only intended 
to help illuminate specific problems and assist the user formu- 
lating his next step. While essential, accident data systems 
are only one of many tools available to problem solvers. 
The problem of what to expect from an accident data 
system and how to approach it are formidable to the novice 
user. Not uncommonly the novice user of data will expect the 
data system to respond with "go/no-go" decisions or to answer 
general questions such as "Is driver education good?" or "Are 
cars safer this year?" A key consideration, then, was the de- 
velopment of realistic expectations on the part of the users, 
that the data products are not necessarily all conclusive, 
e.g., they do not, generally, lead directly to standards wri- 
ting. Just as in conducting a literature search, there is no 
guarantee at the outset that a conclusive answer will be found. 
Generally though, some new insight to the problem is almost 
always gained. 
A frank revelation of just what the data system could and 
could not be expected to produce also provided a base line 
from which users could express their thoughts on how the sys- 
tem should be improved to be more responsive to their require- 
. ments. Suggestions ranged from the addition of new data ele- 
ments to entirely new data collection procedures,and from the 
improvement of printout formats to entirely new analysis pro- 
cedures. 
The dilemma of how the user should approach and address 
the data system was more formidable. How does a safety engi- 
neer talk with a statistician? Just about as well as people 
talk with pets. Each group has its own language and interests. 
Typically the engineer either avoids the data analyst (knowing 
he does not understand statisticians) or he unilaterally pre- 
pares a problem statement (thinking he understands statisti- 
cians) only to have the statistician return in six ta twelve 
months with an elegant exposition on the wrong problem or on a 
problem that has since changed. 
The dilemma is readily resolved by a few Dr. Doolittles 
who can talk to the animals and people. In other words, what 
is required is an intermediary between the engineer and sta- 
tistician. In this study, engineers with a background in the 
d a t a  bank and a n a l y s i s  system f i l l e d  t h e  r o l e .  The fo l lowing  
b r i e f l y  o u t l i n e s  t h e  procedures  and s t e p s  used.  
An a c c i d e n t  d a t a  workshop was conducted f o r  a l l  i n t e r e s t e d  
s t a f f .  The emphasis was on what t h e  d a t a  system could  and 
could  n o t  p rov ide  and on how one conducts  d a t a  a n a l y s i s  by use  
of  examples. Subsequent f a c e - t o - f a c e  meet ings  were conducted 
w i t h  each of  a  l i m i c e d  number of u s e r s  w i t h  s p e c i f i c  problems 
of  immediate i n t e r e s t .  Each o f  t h e s e  meetings were a t t e n d e d  by 
t h e  r e q u e s t o r ,  a n a l y s t s ,  and c o n t r a c t  t e c h n i c a l  manager. 
The purpose o f  t h e s e  i n i t i a l  meet ings  was t o  develop 
w r i t t e n  problem s t a t e m e n t s  t h a t  were r e s p o n s i v e  t o  t h e  u s e r s  
needs ,  t h a t  cou ld  b e  analyzed u s i n g  e x i s t i n g  system c a p a b i l i -  
t i es ,  and t h a t  would s e r v e  t o  exemplify a  v a r i e t y  of  a n a l y s i s  
methodologies.  These sometimes l eng thy  meetings a l s o  r e s u l t e d  
i n  a  f u l l e r  unders tand ing  of t h e  u s e r ' s  immediate and long  
range  problems by t h e  a n a l y s t s .  The f i n i s h e d  problem s t a t e m e n t s  
t h e n ,  r e p r e s e n t e d  a good unders tand ing  by a l l  p a r t i e s  of  what 
was r e q u i r e d .  Again because of t h e  l i m i t e d  r e s o u r c e s ,  on ly  a  
few problems were u l t i m a t e l y  s e l e c t e d  and p laced  i n  a  p r i o r i t y  
r ank ing  by t h e  u s e r s .  
The approach t aken  was t o  s t e p  through t h e  a n a l y s i s .  I n  
o t h e r  words, cut -and- t ry  a  p i e c e ,  review i t ,  and t r y  a g a i n .  In -  
t e r i m  r e s u l t s ,  f r e q u e n t l y  i n  computer p r i n t o u t  form, were re- 
viewed w i t h  each r e q u e s t o r  s o  he  could  see i f  t h e  a n a l y s i s  was 
proceeding i n  an  a p p r o p r i a t e  d i r e c t i o n  and s o  he cou ld  beg in  t o  
a n t i c i p a t e  t h e  f i n a l  r e s u l t s .  I n  t h i s  way t h e  r e q u e s t o r  con- 
t i n u e d  t o  p l a y  an a c t i v e  r o l e ,  even d u r i n g  t h e  d a t a  a n a l y s i s  
phase .  
I t  can b e  observed t h a t  u t i l i z a t i o n  of  a c c i d e n t  d a t a  is  
q u i t e  u n l i k e  in fo rmat ion  r e t r i e v e d  from p u b l i s h e d  l i t e r a t u r e .  
(The excep t ion  i s  t h e  number of urban v s .  r u r a l  a c c i d e n t s ,  e t c .  
pub l i shed  annua l ly  by many o r g a n i z a t i o n s . )  Accident  d a t a  a r e  
a  d i f f e r e n t  domain of  in fo rmat ion  which i s  u t i l i z e d  w i t h  a  d i f -  
f e r e n t  " language".  What t h i s  s t u d y  has  e s t a b l i s h e d  i s  t h a t ,  
with a proper mix of expertise and interest, information pro- 
ducts can be synthesized from existing accident data systems 
in response to spe,cific user requests. Moreover, only with 
this intimate user interaction can data systems continue to 
nove towards more user responsive postures, and users develop 
a fuller understanding of just what they should expect from a 
data system. Even for those products that were inconclusive, 
(e.g., due to lack of sufficient data) both the user and data 
manager benefitted from the educational experience. 
ANALYSIS METHODOLOGY 
Both the accident data and the analytical tools used for 
manipulating the data are considered here as part of the anal- 
ysis methodology. The HSRI accident data files and statisti- 
cal analysis tools described in the previous section will now 
be discussed from the application point of view, i.e,, how 
one can utilize the existing system in a beneficial manner. 
A discussion of the application of MDAI and police reported 
accident data precedes an outline of the analysis tools used. 
Because of the problems in drawing statistical inferences 
from existing accident data, a constant vigilance and ques- 
tioning attitude was maintained before accepting any computer 
printouts as "truth". We learned from the analysis by trying 
and closely examining the results at each step. Briefly, 
then, the approach taken for this study was to exploit the 
data bank, while taking account of the limitations of the in- 
formation. This principle was central to analysis methodology. 
Application of Accident Data 
Given that one has a representative sample of traffic 
collisions it is a fairly straightforward matter, through sta- 
tistical analysis to determine relationships in the sample 
that apply to the entire population of accidents. Unfortuna- 
tely, no detailed random sample of vehicle crashes exists. Two 
kinds of accident data do exist. Essentially, the analyst is 
faced with either a large number of reports with little detail 
or a small detailed set from a poorly defined sample. 
While police accident reports are collected in large 
quantities, they lack the detail or resolution necessary to 
aid a safety engineer's evaluation of specific safety features. 
Compilations of police reports at best only represent the geo- 
graphical area in which they were collected, because of the 
significant variances in the level of reporting (e.g,, towa- 
ways, vs. $200 damage) and in the uncertain interpretation of 
reported variables (e.g., variations in the use of the A, B, 
and C injury categories*). Thus, even if every police juris- 
diction were to agree to use a "national" accident report, the 
compiled results would still fail to be representative or con- 
tain sufficient detail to resolve many of the outstanding acci- 
dent and injury causation questions. 
The other source of accident data is a limited collection 
of unrepresentative but very detailed reports prepared by a 
number of in-depth accident investigation teams. The clinical 
(sometimes called Level 111) investigations are documented 
with full written descriptions, 35mm slides, Collision Perfor- 
mance -- and Injury Report (CPIR) Revision 3 data forms and cer- 
tain other supplementary data forms. These reports provide a 
level of detail not available elsewhere. 
It is conceivable that a valid national accident sample 
could be established by adjusting the number, location and 
sampling procedures of the in-depth investigation teams in or- 
der to provide representativeness as well as the already 
existing precision of measurement required for drawing national 
inferences. Because the existing in-depth data base is not a de- 
signed sample, it is not representative of the nation. As such 
it is not possible to validly determine how frequently any par- 
ticular collision event occurs. While rollovers, restraint 
system usage, and head fractures are accurately reported, the 
*The percentage of "A" injuries (relatively serious) in police 
reports varies from 65% in Virginia, to 28% in North Carolina, 
and 12% in Oklahoma. 
. aggregation of all in-depth reports will not reveal national 
frequency of any of these events. The same holds for pre- 
, crash accident causation factors, 
There has been a fair amount of criticism and even hesi- 
tance in the application of the Multidisciplinary Accident 
Investigation (MDAI) files because they do not contain a cross- 
section of typical accidents, As noted above, there are dif- 
ficult, if not unsolvable, problems in deriving national sta- 
tistical inferences from the existing MDAI files. 
While this prognosis may seem bleak, the MDAI files are 
a resource of accident data reported accurately to a level of 
detail not available elsewhere. It is possible to cautiously 
perform analysis with the existing in-depth accident data file 
particularly concerning the interaction of crash phase varia- 
bles such as vehicle damage and injury causation, 
In an ideal world each user request could be satisfied by 
a data collection protocol and sampling plan specific to the 
stated problem. Similarly, the ideal librarian should compile 
a technically annotated bibliography for each user request. 
While both techniques can produce good results, they are not 
always the most appropriate or timely approaches. The ap- 
proach taken in this analysis was to consider the MDAI files 
as an existing library of accident cases and data elements col- 
lected with the general subject interests of NHTSA in mind. 
Thus for this project, the MDAI data was considered as having 
been collected in a manner similar to that of the librarian 
who acquires books of interest and indexes them before a user 
requests a book on that specific subject. 
Application of Analysis Tools 
Three basic analysis techniques were used: clinical case 
retrieval, descriptive statistics and inferential statistics. 
With the first technique, the MDAI computer file was used like 
a highly detailed library card catalog of over four thousand 
reports. The computer was used to identify specific MDAI 
cases of anecdotal interest, which were subsequently retrieved 
in their original hard copy form for further clinical analysis. 
In fact, the most frequently performed MDAI file operation is 
case retrieval. 
In order to conduct a clinical study of rib fracture, for 
example, the original ccse documentation may be pulled and re- 
viewed. While the Gata bank only records "rib fracture", the 
original report documents which rib(s) fractured. One could, 
for example, then study whether there is a differential effect 
(i.e., which ribs fracture) for steering wheel vs. side door 
contact. 
The second technique applied was descriptive statistics. 
Basically descriptive statistics are the computation of the 
frequency and/or percentage distributions of selected data va- 
riables (data elements). The most common form is the two-way 
table or bivariate that compares two variables. For example, 
a table of vehicle manufacturer vs. vehicle model year would 
display the number of vehicles by model year for each vehicle 
manufacturer in the data file. The analysis involves selecting 
the variables of interest (e.g., manufacture, model year) and 
the subset of accident cases that best represents what is de- 
sired (e.g., American made passenger cars). Using subsets of 
the in-depth file, it is also possible to make guarded inferen- 
ces about the frequency of events. Descriptive statistics 
simply describe the population of specific sets of data being 
analyzed. 
The third methodology involved inferential statistics. 
With inferential statistics one attempts to determine the pos- 
sible significance of the relationship between the dependent 
variable and the independent variable(s) being tested. The 
Chi-square statistic was used, while other studies entailed 
the use of the regression and analysis-of-variance techniques. 
For inferential purposes, the file of in-depth investiga- 
tions can be considered like a collection of results from 
engineering experiments conducted to learn the functional 
relationship between the variables. The case selection in- 
terest is in having a sufficient number of cases at each level 
of the independent variable. The approach, then, is to ex- 
plore the data in terms of relationships between or among va- 
riables, and the degree to which changes in one variable 
affects levels of other variables. It is possible to review 
the relationship of, for example, restraint system usage and 
head fractures. 
USER OUTPUT DOCIDENTATION 
A total of sixteen topics were studied for three offices 
of Motor Vehicle Programs. The short titles of the sixteen 
studies are listed in Table 4. The output from each study was 
documented as a memorandum from the NHTSA Office of Accident 
Investigation and Data Analysis (OAIDA) for internal distribu- 
tion. 
TABLE 4 
Short Titles of Sixteen Study Topics 
Side Impact Collision 
Shoulder Harnesses 




Steering Column EA Devices 
Seat Damage 
Child Restraints 
CO and Sleepy Drivers 
Short Driver Visibility 
Brake Malfunctions 
Parked Car Involvement 
Tinted Windshield Involvement 
Vehicle Handling 
'Vehicle Defects 
The documentation outline for each study was identical. 
The first page (Figure 2) identified the contract number, con- 
tract task, NHTSA requestor, NHTSA coordinating analyst, HSRI 
consultants and sufficient space for the signatures of three 
reviewers and the contract technical manager. The next three 
pages briefly outlined the MDAI report automation and utiliza- 
tion project as it related to this task including a list of 
all sixteen topics. Following this standardized introduction 
each topic was documented using the same outline -- Problem 
Statement, Approach Outline, Conclusions (e.g., what was 
learned), Summary Findings (e.g., numerical results) and Tech- 
nical Discussion. This presentation outline permitted the 
reader to go as deep into the study as desired. The Conclu- 
sions were restricted in size, while the final Technical Dis- 
cussion detailed the data files, variables and analysis pro- 
grams used at each step of the analysis. Sufficient detail 
was provided to permit other analysts to repeat the methodolo- 
gy on similar problems in the future. Because all sixteen 
studies are now in a NHTSA review and evaluation process, pre- 
sentation of the specific problem statements, conclusions, 
summary findings, analytical procedures is inappropriate in 
this report. All questions regarding the content of these 
studies should be referred to NHTSA as they are responsible 
for dissemination. 
SUMMARY 
The purpose of any information or data system is to pro- 
vide a user with products that will enhance his decision 
making. Unfortunately, accident data systems can usually be 
characterized as "much-in" and "little-out", i.e., large data 
files are created at great expense with limited thought or re- 
sources expended on utilization. The user community, besides 
being the ultimate justification for a data system, also pro- 
vides the feedback loop essential to successful evolution of 
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FIGURE 2 
Sample First Page of Study Documentation 
This section discusses an effort to actively involve the 
user by simply attempting to respond to a specific set of pro- 
blem statements. Due to restricted resources, only a limited 
number of requests were accepted using the existing Multidis- 
ciplinary Accident Investigation (MDAI) data and NHTSA availa- 
ble analysis systems. The concepts and approaches apply 
equally well to all. accident data systems. 
The utility of the multidisciplinary accident investi- 
gation data have been widely criticised during the past few 
years especially in the areas of accident causation and na- 
tional inferences. While much of the criticism may be justi- 
fied, it tends to overshadow the benefits that can be derived 
from the existing resources of data. The MDAI files contain 
a wide variety of accident types, reported accurately by dedi- 
cated professionals to a level of detail not available else- 
where. This study has actively utilized these files, while' 
taking into account the limitations of the information. 
Data utilization was accomplished by sitting down toge- 
ther with the analysts and data users, jointly developing pro- 
blem statements, exercising the data analysis system, closely 
examining and questioning the resulting printouts, sharing the 
interim results with the data user, following by repeated 
rounds of analysis and examining results. The final step was 
a complete documentation of conclusions, summary of findings, 
and the details of each analytical step. 
Benefits were derived in the areas of data design, data 
analysis, and data collection and management. Beyond recei- 
ving analysis products of immediate interest, data users were 
exposed to the capabilities and limitations of existing acci- 
dent data analysis facilities. Several methodologies and spe- 
cific analysis techniques were exemplified and documented for 
future NHTSA application to problems requiring similar approa- 
ches. Finally, the utilization of MDAI data has benefited the 
collection and management of the data, by providing the feed- 
back necessary for the development of a user responsive system 
Hence, it is practical, with a proper mix of expertise, to . 
responsively assist decision makers with information products 
synthesized from existing accident data systems, while simul- 
taneously deriving feedback information essential to success- 
ful system evolution. 

SECTION 5 
CONCLUSIONS AND RECOMMENDATIONS 
As noted earlier, the unique feature of the 1973 MDAI 
Report Automation and Utilization contract was the active in- 
volvement of NHTSA data system users, Both the users and the 
data system itself benefited from this interaction, The 1973 
contract also resulted in the establishment of some new data 
variables and further refinement of other data variables as a 
result of data user feedback and feedback from the field acci- 
dent investigation teams. 
Based upon the 1973 contract activity, seven conclusions 
and recommendations have been made as listed below. They are 
organized according to the structure of the contract state- 
ment or work and are not ranked in any order of importance or 
significance. . 
1. Data Preparation and Quality Control 
2. Damage Analysis Supplement 
3. Occupant Injury Classification and Occupant Supple- 
men t 
4. Accident Causation Analysis System 
5. Accident and Traffic Unit Supplements 
6. File Utilization (file access, documentation, etc.) 
7. Data Utilization (direct user interaction) 
DATA PREPARATION AND QUALITY CONTROL 
Recommendations: 
A, One emphasis of the 1974 MDAI Report Automation con- 
tract should be to complete the backlog and to continue pro- 
cessing cases at a rate equal to their production as outlined 
in the following recommendations. 
B .  All new cases (not previously released or dissemina- 
ted by NHTSA) forwarded to the contractor by October 31, 1974 
should be edited, returned to NHTSA, and placed into computer 
storage by the end of 1974. All old cases (previously 
published by NHTSA) with CPIR forms should also be completed 
in 1974. Old cases without CPIRs should be processed as appro- 
priate and as time permits. 
C. Cases should be processed in three phases. The first 
phase should be a summary or compendium of every traffic unit 
ever investigated by an MDAI team. The traffic unit compendium 
coding should be completed the day each new case arrives, thus 
providing an inventory of all traffic units (including large 
trucks, buses, motorcycles and pedestrians) and a log of cases 
to be processed in phase two. 
The second phase should include fully processing the anno- 
tated CPIR, with damage analysis and occupant supplements, 
Completion of this phase would update the existing analysis 
files and return the case to NHTSA. 
The third phase should involve the coding of accident cau- 
sal factors, and the longer accident and traffic unit supple- 
ments on a sample or lower priority basis, as prescribed by 
NHTSA. 
D. New or added variables should continue to be added 
during 1974, but in a way that will not impede or delay the se- 
cond phase (annotated) CPIR processing. Any new variables 
could be handled independently of phase two processing either 
as part of phase three or entirely separate. 
E. Quality control should continue to be insured as de- 
tailed in the 1973 MDAI Report Automation contract. 
F. Individual case critiques should continue to be provi- 
ded to each team contract technical manager in an informal for- 
mat. In order to conserve processing time and not critique 
"dead" cases, case critiques should only be provided for those 
cases returned to NHTSA within one year after original team 
submission of the case to NHTSA. 
G. The documentation of the editing process, the inter- 
pretation of the variables and the reference information should 
continue to be revised and expanded, particularly in response 
to field team supplied comments and reference data. 
2, DAMAGE ANALYSIS SUPPLEMENT 
As described previously, the Damage Analysis Supplement 
(DAS) records vehicle damage, collision configuration, speeds, 
etc. in a manner that permits these elements to be analyzed in 
direct relationship to each other. Most of the DAS data ele- 
ments are commonly reported by the MDAI teams in the CPIR Re- 
vision 3 report form. Unfortunately, the CPIR does not gene- 
rally permit relating the case vehicle primary VDI/CDC with 
first damage, speeds, other vehicle VDI/CDC, or the collision 
configuration--even though this information is known to the 
field investigator. 
The Damage Analysis Supplement is used for each MDAI case 
processed. Computer file build programs have been implemented 
and codebooks documenting the DAS file have been provided to 
NHTSA. 
Recommendations: 
A. The one sheet Damage Analysis Supplement should be 
used for all MDAI team reported case vehicles involved in col- 
lisions after January 1, 1974. For now, the DAS could be used 
as an addition to the annotated CPIR Revision 3, at least un- 
til a new integrated reporting form is prepared. 
B. The field teams and file analysts should be encoura- 
ged to submit comments and criticisms either to HSRI or to 
their contract technical managers. Documentation of the DAS 
is stored in a random access computer file and should be 
periodically updated and distributed. 
3. OCCUPANT INJURY CLASSIFICATION AND OCCUPANT SUPPLEMENT 
The Occupant Injury Classification was developed as part 
of a previous 1972 NHTSA contract, because of the necessity 
for adequate injury causation data recording. Since its first 
presentation to the American Association for Automotive Medi- 
cine in November 1972, it has been used on a trial basis by 
many of the in-depth investigation teams. As a result of their 
many excellent comments and criticisms, the OIC has been re- 
fined to the point documented for the SAE Subcommittee on 
Accident ~nvestigation Pra~tices in November 1973. No further 
comments have be62 received either directly or via the team 
sponsors regarding the utility of the OIC. 
A coding form for recording the OIC and occupant contact 
points was developed and utilized during 1973. This Occupant 
Supplement also records a few other key occupant data elements. 
It is being used for all MDAI case processing. Computer file 
build programs and documenting codebooks have also been pre- 
pared. 
The utility of the OIC for detailed analysis of injury 
causation was demonstrated by a study of rollover injuries 
(13). The earlier CPIR injury recording methods do not permit 
relating specific injuries to specific contact points. The 
Occupant Supplement coding form (with the OIC) permits, for 
example, the analyst to determine the severity of head injury 
from contact with the roof in rollover collisions. This could 
not have been done from CPIR injury data. 
Thus, the Occupant Injury Classification system is now 
documented and operational for field, computer processing and 
analysis purposes. 
Recommendations: 
A. The one-sheet Occupant Supplement, with the Occupant 
Injury Classification, should be used for all MDAI team re- 
ported case vehicle occupants involved in collisions after 
January 1, 1974. For now the Occupant Supplement could be used 
as an addition to the existing CPIR occupant and injury pages, 
at least until a new integrated reporting form is prepared. 
B. Field teams and analysts could continue to be 
encouraged to submit OIC comments and criticisms either to 
HSRI or to their sponsors. Documentation of the Occupant Sup- 
plement and Occupant Injury Classification system is stored in 
a random access computer file and should be periodically upda- 
ted and distributed. 
4. ACCIDENT CAUSATION ANALYSIS SYSTEM 
Two goals were set for the accident causation analysis 
system development. The first phase or goal was to develop a 
reporting protocol for recording causal factors in current 
field investigations using existing systems and knowledge. The 
phase one system has been created--including coding forms, 
instructions, and a full categorized list of causal factors 
based largely upon the Indiana University structure of causal 
factors. 
The second phase or goal was the broader one of consi- 
dering accident causation mechanisms from a longer term, more 
generalized point of view. Several different avenues of ex- 
ploration exist, one of which is detailed in Appendix C. 
Recommendations: 
A .  While the phase one system is developed to the point 
of immediate application, it should now be subjected to the 
trial-by-fire, i.e., trial application by the MDAI teams. A 
shakedown period is needed to ensure that any major bugs are 
discovered and resolved. A few cases were coded by HSRI, but 
a more complete sample of documented MDAI cases should also 
be coded on a trial basis. Based on these two experiences, 
the system should be revised or polished before final approval 
and adoption, or the phase one system could be dropped based 
upon the trial experience and the results of the phase two 
efforts. 
B. While the study of accident causation commands a 
large share of the highway safety spotlight, the science of 
accident causation factors seriously lags behind the science 
of injury causation factors, for example. Either as part of 
future MDAI Report Automation contracts or as a separately 
funded program, the NHTSA Accident Investigation Division 
should maintain an active program on the practices and metho- 
dology of studying and reporting accident causation mechanisms, 
including the continued development of systematic causal frame- 
works. 
5. ACCIDENT AND TRAFFIC UNIT SUPPLEENTS 
The accident and traffic unit supplements represent a 
fairly extensive catalog of new data elements not covered by 
the CPIR Revision 3 form. The data elements generally record 
pre-crash and environmental factors that are already reported 
by most MDAI teams. The data elements were selected through 
an NHTSA staff review process and therefore reflect NHTSA in- 
terests and priorities. 
While both supplements are coded as part of the MDAI re- 
port automation process and are built into computer analysis 
files, complete documentation of the coding interpretations 
and computer codebooks have not been prepared. Refinements 
of code value definitions continue to be made. While they do 
work, the accident and traffic supplements have not reached a 
field team operational state. 
Recommendations: 
A .  While many excellent additional pre-crash and environ- 
mental data elements are included on these supplements, they 
should not be distributed to MDAI field teams for trial appli- 
cation until they are more operational. 
B. A new Collision Analysis Report (CAR) should be deve- 
loped that includes the basic contents of the accident and 
traffic unit analysis supplements plus updated CPIR data ele- 
ments. This modular form would then be supplied to the MDAI 
field teams for trial comments on its application in Level I11 
investigative reporting. 
C. The coding of the Accident and Traffic Unit Supple- . 
ments (ATUS) should be placed on a second priority basis (phase 
three), to the processing of the annotated CPIR with damage and 
occupant sheets (phase two). The ATUS need more coding exer- 
cise but should not impact the timely processing of the basic 
MDAI data. 
6. FILE UTILIZATION (ACCESS, DOCUMENTATION, TRAINING) 
During 1973, the file utilization task provided NHTSA with 
documentation, training and access to the HSRI accident data 
analysis system, as well as some system enhancements. 
A. Documentation, training and access to the data system 
should be continued. 
B. Keyword access to special purpose programs and im- 
proved programs for listing subsets of the data bank with se- 
lected numeric variables translated to alphabetic code value 
definitions should be provided. 
C. A computer program for producing an alphabetic index 
for data file codebooks should be developed and implemented. 
7 .  DATA UTILIZATION (DIRECT USER INTERACTION) 
As noted earlier, a major emphasis in 1973 was the utili- 
zation of the already existing MDAI data system in response to 
specific user requests. Although difficult to measure on a 
ruler, benefits from this activity accrued in the areas of da- 
ta system design, data utilization, data analysis, and data 
collection and management. 
In the process of conducting the sixteen studies, as des- 
cribed in Section 4, several general observations were made. 
(1) There are an undetermined number of NHTSA "users" who could 
or should benefit from the analysis of existing NHTSA accident 
data files. (2) These "usersu do not know of existing NHTSA 
accident data facilities, or if they do, they have a very li- 
mited understanding of what an accident data system can and 
can not do for them. (3) There also is a "language" or com- 
munications difficulty between the users and the data system 
staff, e.g., not always having a comprehensive understanding 
of the "user's problem" or situation, (This observation in 
no way implies t h t  the data products staff does not provide 
competent and responsive results to user documented requests.) 
Finally, that (4) it is possible with contract technical ma- 
nager leadership to accomplish effective data utilization by 
sitting down together as analyst and user, jointly developing 
problem statements, exercising the data analysis system, 
closely examining and questioning the resulting printouts, 
sharing the interim results with the data user, followed by 
repeated rounds of analysis and examining results, and finally 
by complete documentation of conclusions, summary findings, 
and the details of each analytical step. 
Beyond receiving information of immediate interest, data 
users were exposed to the capabilities and limitations of 
existing accident data analysis facilities. Similarly, the 
analysts were exposed to the user's problems. The documenta- 
tion of the analysis techniques provides for ready NHTSA 
application to problems requiring similar approaches or to 
problems that seem to reoccur every few years. This interac- 
tion with the user ultimately benefits the data system itself 
by providing the feedback necessary for the continued evolu- 
tion towards a more user responsive system. 
Recommendations: 
A. The NHTSA should continue an active program of user- 
analyst interaction, with an even wider audience. Regardless 
of who conducts the analysis or monitors the resulting pro- 
ducts, a generally acceptable procedure or protocol should be 
quickly established and followed up by an aggresive and out- 
reaching program to visit and work with data users in helping 
to solve their specific problems. 
B. Information products provided to users outside of the 
Office of Accident Investigation and Data Analysis (OAIDA) 
should be documented, whether performed under contract or by 
OAIDA staff. Some minimum required outline should be pre- 
scribed if none is dictated by problem or product itself. The 
outline used for this task was developed by the contract tech- 
nical manager and was required for documenting the sixteen 
studies. This outline proved to be very acceptable for a wide 
variety of products and could be used as a starting point in 
establishing an OAIDA guideline. 
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CONTRACT REPORTS AND DOCUMENTATION 
The following itemizes the reports and other documenta- 
tion prepared and submitted as part of the 1973 MDAI Report 
Automation and utilization Program. 
The appendix is organized into seven sections as fol- 
lows: 
A. Contract Reports 
B. Accident and Injury Causation 
C. Coding Forms for New Data Elements 
D. Files Built and Maintained 
E. Data File Access Documentation 
F. Data File Analysis Programs 
G. Data Users Products 
A. CONTRACT REPORTS 
1. "Multidisciplinary Accident Investigation Report Au- 
tomation and Utilization 1973 Final Report", on Con- 
tract DOT-HS-031-3-589, December 1973. 
2. Monthly Progress Reports 
"~ultidiseiplinary Accident Investigation Report Au- 
tomation and Utilization, 1973 Editing Manual and 
Reference Information", December 1973. Update 
sheets for 1972 editibn were also provided in July 
1973. 
B. ACCIDENT AND INJURY CAUSATION 
1. Preliminary List of Accident Causation Factors-- 
Attachment E of Second Monthly Progress Report, co- 
vering the month of February 1973, March 9, 1973. 
2. Accident Causal Analysis System--in Appendix C of 
1973 Final Report. 
3 .  "An Occupant Injury Classification Procedure Incor- 
~oratina the Abbreviated Iniurv Scale".  resented to , - - - - - - -  ' - -
N A T O / ~ ~ ~  Final Accident 1n;estigation Workshop on 
June 28-29, 1973 (in Appendix D of 1973 Final Keport) 
4. "Occupant Injury Classification Application Proce- 
dure", presented to SAE Subcommittee on Accident In- 
vestigation Practices on October 14, 1973 (in MDAI 
Report Automation and Utilization, 1973 ~ d i t i n g  
Manual and Reference Information, December 1973. 
5. "Vehicle Occupant Injury Classification" in Septem- 
ber 1973 issue of HIT-LAB Reports, Volume 4, Number 1. 
C. CODING FORMS FOR NEW DATA ELEMENTS 
1. Damage Analysis Supplement for recording CDC/VDI, 
speeds, configurations, crush, object contacted--in 
1973 Final Report, Appendix B and 1973 Editing Manual 
and Reference Information. 
2. Occupant Supplement for recording several new occu- 
pant variables and the Occupant Injury Classification 
codes--in same location as above. 
3 .  P ro to type  Accident  and T r a f f i c  Uni t  Supplements cur-  
r e n t l y  used t o  code d a t a  from e x i s t i n g  o r i g i n a l  MDAI 
c a s e  documentation--in December 28  memo t o  C o n t r a c t  
Technica l  Manager. 
D .  FILES BUILT AND MAINTAINED 
Documentation f o r  each o f  t h e s e  f i l e s  was submit ted  se- 
p a r a t e l y  i n  t h e  form of a computer-produced code book t h a t  
documents t h e  frequency and d e f i n i t i o n  of  each code v a l u e .  
1. C o l l i s i o n  Performance and I n j u r y  Repor t ,  Revision 3 
i n c l u d e s  GM CPIR d a t a  p l u s  c e r t a i n  supplementary va- 
r i a b l e s .  Contains 1, 297 NHTSA c a s e  v e h i c l e s  o u t  of 
4 , 2 0 1  a s  of October 1973. Complete CPIR code books 
were provided i n  A p r i l  and October 1973. 
2 .  NHTSA Vehic le  Condit ion and Maintenance Report (VCMR) 
c o n t a i n s  88  d a t a  elements  t h a t  d e t a i l  t h e  c o n d i t i o n  
of t h e  c a s e  v e h i c l e  p r i o r  t o  impact .  The VCMR form 
c o n t a i n s  no d e t a i l s  t h a t  i d e n t i f y  t h e  v e h i c l e  ( e . g . ,  
make/model) o r  o t h e r  p re -c rash  d a t a  e lements .  There- 
f o r e  2 2 0  v e h i c l e  i d e n t i f i c a t i o n  and a l l  o t h e r  pre-  
c r a s h  d a t a  elements  from t h e  primary MDAI f i l e  were 
merged w i t h  t h e  VCMR d a t a .  The merged f i l e  c o n t a i n s  
4 0 1  c a s e  v e h i c l e s .  
3 .  Damage Ana lys i s  Supplement F i l e  r ecords  t h e  c a s e  ve- 
h i c l e  C o l l i s i o n  Damage C l a s s i f i c a t i o n  (CDC/VDI) and 
t h e  concur ren t  speeds ,  c o n f i g u r a t i o n ,  c r u s h ,  o b j e c t  
con tac ted  and o t h e r  v e h i c l e  CDC/VDI. The sequence 
of c o l l i s i o n  even t s  and o b j e c t s  s t r u c k  a long w i t h  
s i d e  door guard beam d a t a  a r e  a l s o  recorded.  The 
f i l e  c o n t a i n s  2 5 2  c a s e  v e h i c l e s .  
4 .  Occupant Supplement and I n j u r y  F i l e  r e c o r d s  seventeen 
new and r e v i s e d  occupant d a t a  e lements .  P r i m a r i l y  
t h e  Occupant Supplement i s  used f o r  r ecord ing  occu- 
pan t  c o n t a c t  a r e a s  and i n j u r i e s  according t o  t h e  
Occupant I n j u r y  C l a s s i f i c a t i o n  Procedure.  Each O I C  
and i n j u r y  i s  recorded i n  s e p a r a t e  l o g i c a l  r e c o r d s .  
5 .  The 1971 Texas Vehic le  Defects  f i l e  c o n t a i n s  a r e c o r d  
of v e h i c l e s  involved i n  a c c i d e n t s  i n  which a t  l e a s t  
one of t h e  v e h i c l e s  was recorded a s  d e f e c t i v e  on t h e  
p o l i c e  r e p o r t .  The f i l e  i s  u t i l i z e d  by t h e  OAIDA 
Mathematical Ana lys i s  Div i s ion  i n  response  t o  re- 
q u e s t s  from t h e  O f f i c e  of Defects  I n v e s t i g a t i o n s  and 
c o n t a i n s  20,474 v e h i c l e s .  
E .  DATA FILE ACCESS DOCUMENTATION 
1. Washtenaw County, Michigan 
a .  Four and one-half  y e a r s  
( ~ e c e r n b e r  1968-June 1972) 
b .  Four y e a r s  
(1969-19 72) 
c.  Four and one-half  y e a r s  
(1969-June 1973) 
Oakland County, Michigan 
a .  One-half y e a r  
( through June  1972) 
b .  1972 a c c i d e n t s  
c .  1971 supplementary v a r i a b l e s  
3.  Denver County, Colorado 
a .  1971 a c c i d e n t s  
b .  1972 a c c i d e n t s  
4 .  Texas 
a .  1971 a c c i d e n t s ,  v e h i c l e  
b.  1972 a c c i d e n t s ,  v e h i c l e  
5 .  New York (Calspan) 
a .  Level  I1 (Oct.  1970-Dec. 1971) 
Accident ,  Veh ic le ,  Occupant 
b.  Level  I1 (1972) 
c. Level  I1 (1/2 1973) 
6 .  Dade County, F l o r i d a  
a .  1972 a c c i d e n t s  
7.  King County ( S e a t t l e )  Washington 
a .  1972 a c c i d e n t s  
8. Level I11 
F. DATA FILE ANALYSIS PROGRAMS 
1. Keyword access to all files and five basic programs 
was initiated in March 1973. The Automated Data 
Access and Analysis System (ADAAS) is documented in 
the MDAI Report Automation and Utilization, Data 
Users Operating Manual, December 1973. 
2 .  A procedure for sorting data set listings into a 
user specified sequence was provided, May 9-11, 
during SPAD training session. 
3. A program for an alphabetic data set listing numeric 
code values translated into alphabetic definitions 
is documented in the MDAI Report Automation and Uti- 
lization, Data Users Operating Manual, December 1973. 
G. DATA USER PRODUCTS 
1. A total of sixteen data user products were prepared 
for three offices of Motor Vehicle Programs. Over 
300 pages of documentation were submitted. The pro- 
ducts were documented as memorandum from the NHTSA 
Office of Accident Investigation and Data Analysis 
(OAIDA) for internal NHTSA distribution. All ques- 
tions regarding these user products should be re- 
ferred to NHTSA as they are responsible for the 




This appendix contains the Annotated "Collision Perfor- 
mance and Injury Report" (CPIR) Long Form Revision 3 with 
supplement pages and NHTSA Vehicle Condition and Maintenance 
Report as currently used by MDAI field teams in 1973 for re- 
porting data to be automated. 
Also included in the Annotated CPIR are the Damage Anal- 
ysis Supplement and the Occupant Supplement with provision 
for recording the Occupant Injury Classification (OIC). Both 
of these forms have been test coded, have operational compu- 
ter file build code books and editing criteria in the Editing 
Manual and Reference Information. (While coding forms for 
new accident, causation and pre-crash traffic unit data are 
now being coded from existing documentation, they have been 







(REVISION NUMBER 3) (1 /74)  
COPYRIGHT @ 1969 GENERAL MOTORS CORPORATION 
THIS FORM MAY BE REPRODUCED AND USED FOR ACCIDENT REPORT PURPOSES PROVIDED THE hOTlcL r 'r\ SIGHT IS INCLUDED 
PG2070 (THIS FORM REPLACED PG2002 IN SEPTEMBER 19691 

1 
FORM VERSION NUMBER TIME OF COLLISION 
LOCATION 
STATE : 
(CODE TO BE INSERTED BY 
ANALYSIS GROUP) 
CITY, TOWNSHIP, ETC.: 
1 AREA r l - I  
I 




(11 MANUFACTURING OR INDUSTRIAL 
(2) SHOPPING OR BUSINESS 
(3) APARTMENTS 





ENVl RONMENTAL CONDITIONS 
LIMITED ACCESS HIGHWAY 
( 1 )  YES 
(2) NO 
(0) UNKNOWN 
ROAD TOTAL TRAFFIC LANES 
(1) 1-Lane 
(2) 2-Lane Care Vehicle 
(3) 3-Lane 
(4) 4 or More Laner 
(5) 4 or Morr Lanrr Divided 
(6) Parking Lot, Drivnay 
(7) Other, *.a. 1111 h r c k r ,  k a p r  
(0) U n h  
OTHER ROAD TOTAL TRAFFIC 
LANES ( I F  AT INTERSECTION) 
CHOOSE FROM ABOVE LIST OR 
(9) NOT APPLICABLE 
TYPE OF ROAD SURFACE 
(1) A s p h a l t ,  Bituminous Concrete 
(2) CONCRETE 
(3) GRAVEL 








(1)  LEVEL 
(2) CREST OF H lLL  
(3) SLOPE- 2% grade 
















(08) CONDITION UNKNOWN 
(09) ICE 
(10) SLUSH 




(1)  NONE 
(21 RAIN 
(3) SNOW 




RATE OF PRECIPITATION 
(3) NOT APPLICABLE 





( 1 )  YES 
(2)NO 













ENVl RONMENTAL CONDITIONS POSSIBLE MECHANICAL MALFUNCTION 
SPEED LIMIT 








(9) OVER 75 MPH 1 ( 0 )  UNKNOWN 
ROAD DEFECTS ( n o t  d e s i g n  
(1) YES 












(9) 100 OR OVER 
( 0 )  UNKNOWN 




(4) STRONG & GUSTY 
(0) UNKNOWN 
TIME OF DAY 
I (1) DAY (2) NIGHT 
(3) DUSK 
(4) DAWN 
( 0 )  UNKNOWN 
VlSlBl LITY LIMITATION (for a c c i d e n t )  
(1) None 
( 2 )  Cloudy  - Dark 
( 3 )  Fog 
( 4 )  S :oke 
( 5 )  ! ~ n d s h i e l d  C o n d i t i o n  
( 6 )  Glare  
( 7 )  Other:  
(8 )  R a i n  
(9 )  Snow 
( 0 )  Unknown 
I l l  
PUNCH 
CODE 
IVISIBI LITY OBSTRUCTION ( f o r  a c c i d e n t )  I l l  
CARD 
COL. 
INVESTIGATION OF THE POSSIBILITY OF 
MECHANICAL MALFUNCTION 
THlS SECTION SHOULD BE FILLED OUT IF A MECHANICAL 
MALFUNCTION IS RECOGNIZED, OR SUSPECTED BY THE INVES- 
TIGATOR OR WAS ALLEGED TO HAVE CONTRIBUTED TO THE 
ACCIDENT INVOLVING THlS VEHICLE. SUPPORT ANY ITEMS 
CHECKED OR NOTATED BY COMMENTS. 
CHECK ITEMS INVOLVED: THROTTLE CONTROLS 
BRAKE SYSTEM DRIVER CONTROLS 
EXHAUST SYSTEM POWER TRAIN 
STEERING SYSTEM FUEL SYSTEM 
SUSPENSION SYSTEM VISIBILITY ITEMS 
TIRES OTHER: 
ELECTRICAL SYSTEM - r PUNCH 1 CARD 
NUIlBER OF ITDIS INVOLVED I I 
WAS COMMENT ABOUT MECHANICAL 
MALFUNCTION MADE BY ANY PERSON(s)? 
(1) YES 
(2) NO 
IF "YES'; GIVE COMMENT(s) AND NAME(s) 
AND ADDRESS(es) OF PERSON(s): 
(1) None 
(2) 1 3 u i l d l n g  
( 3 )  S i g n  
( 4 )  nunhen 
( 5 )  Trro 
( 6 )  l l i l l  o r  Curve i n  Road 
( 7 )  Other :  
( 8 )  V e h i c l e  i n  T r a n s p o r t  
(9) Parked V e h i c l e  
( 0 )  Unknown 
72 
- 39 
_ -_------  
-- - 
POSSIBLE MECHANICAL MALFUNCTION 
INVESTIGATOR: 
DATE OF INVESTIGATION: 
DATE OF REPORT: 
7 3  
GENERAL INFORMATION 
COLLISION CONFIGURATION 
(of case vehicle)  
VEHICLE T O  OBJECT il,2,0)* 
ROLLOVER (1,2,0)' 
(go0 or more) 
R A N  OFF THE ROADWAY(l.2.01* 
(Before f i r s t  impact) 
VEHICLE TO VEHICLE 
(1) Y.0, Configuration 
unknown 
(2) No 
(3)  Head-on (F t o  F) 
(4 )  I n t e r s e c t i o n  type L 
(5) Side-swipe 
(6) Rear-impact (F and B) 
( 7 )  Other: 
(8) In t e r sec t ion  type T 
(0) uokaom 
VEHICLE T O  STOPPED VEHICLE(1,2,OJ* 














TOTAL NUMBER (INCLUDING 
I CASE VEHICLE) In Accident 
I I - I ~ ~ I  
OBJECTS CONTACTED 
(09) None (00) Unknown Object  
(93) Othar Automobile i ! I ENTER @amm IN ORDER OF 104) O I O U I I ~  ( ro l lover  only) CONTACT WRING COLLX~ION 
iosj  Guardrail 




culver t  
Fence 
Pole or Tree 
pedestrian 
Large Animal 
/ ( i s j  ~ o t 6 r c y c l e  
,(I@) Large Truck - TYPO !JdnoWn 
(nee 20-25) below 
74 
'WHERE (1.2.0) IS INDICATED, USE 1 FOR YES 
(11) ~ r a ; n  or BUS 
( la)  pedacycle c bicycle+) 
(192) Building 
(m) Light truck/pickup truck 











2 FOR NO 
_ _.__-__s-----"----------- 
-- 
.- -- - 
CASE VEHICLE DRIVER'S 
ABILITY TO DRIVE IMPAIRED BY 
(CHOOSE NO MORE THAN TWO) 
(00) UNKNOWN 
(02) NONE 
(03) DRINKING INVOLVED (Broad) 
Van delivery truck 
Strnight truck 
Tractor-trallor combination 
Mu:ti-purpose vehic lo (jrrp) 
O b j e c t  dlsongagio~ f 1 0 1 n  other 
v e h l c l s  ( L . P . ,  loose t i r e .  box 
tqldr.nt., 8hmt por t r ,  .twV 
Unib),or ( r u r a l ) ,  #mall ynrln/trear 
pc.?f , 1'1 1 l u r  ( ( 1  y , L I I  lclgr. I I L I V ~ ) U ~ ~ )  
T(-'r! I n  l n y  wnl l u l ~ 1 l L m i 1 1 1  
I:tybwny Irixturuu~ 
Impart nttenuntor 
'(58)I 81 C ~ Y , I W P V  F i x t ~ ~ r r s  













(09) LACK OF TRAINING 
(10) EMOTIONAL STATE 
(11) MEDICATION 
(12) Drugs (narcotid 
(I3) ILLNESS (or otherwise) 
114) INFlRMlTlts 
(15) PHYSICALLY HANDICAPPED 
(161 OTHER 










- Citation need not be - 
issued, but only indicated. 
LEGAL ACTION 
WAS TRAFFIC VIOLATION 
CITATION ISSUED TO 
ANYONE? (1,2,0)* 
I F  "YES", CIRCLE VIOLATOR: 
DRIVER OF CASE VEHICLE 
DRIVER OF OTHER VEHICLE 
PEDESTRIAN 
OTHER: 
(Accldent Point of Vier) 
TYPE OF LOSS 
PERSONAL INJURY (1,2.01' 
















Based on Information From 
1. Draw heavy Ilnsc to show hlghwry detall 
at the location of colllson. 
- should always be labeled "A". Time - 
sequence numbers may be added 
(e.g., A l ,  A2).  
- 4. Include dlmensions when possible. 
. . 
. - . 
- - - ~ *  , . 
. , . . . . . . . 
. . . , . , I 
, ; [  SEE NARRATIVE -4 .. - . . . , . . . . . - . 
--.  -. -, . . . . - 
DESCRIBE COLLISION EVENTS 
INFORMATION SOURCES: 
REPORTED BY: 




ESTIMATED SPEEDC (MPH) 
PRIOR TO IMPACT 
ESTIMATED BY:  
A t  FIRST Impact 
ESTIMATED BY:  
*IF SPEEDS ARE UNKNOWN. ENTER 999: 888 f o r  Ot h e r o ,  N D O F  C A R D  01 
OTHER VEHICLE 
ESTIMATED SPEED* (MPH) 
PRIOR TO IMPACT 
ESTIMATED BY:  




- - - 







- - - 
- - - 





NOTE: A complete analysis of this accident require* that a minimum amount of Information be obtained on the other 
vohicle(s) involved. Therefore, the lnformatlon on thls page should be completed even though a reDarate lona 
OTHER VEHICLE DESCRIPTION 
VEHICLE IDENTIFICATION NUMBER 
( MODEL I 
CODE TO BE INSERTED 
MODEL YEAR 19 , - 
I 30 31 
WEIGHT OF VEHICLE, LBS. - - - -  
32 33 34 35 
ODOMETER READING - - - - -  
IF OVER 100,000: 
(USE 99 999 ) 36 37 38 39 40 
PUNCH CARD 
BODY STYLE CODE COL. 
' ( W e  Sun Roof rr 1 t o  5, not 61 
.) 2-Door Hardtop (no upper B p i l l a r )  
!) 2-Door Sedan or Coupe (any upper 1)) 
I) &Door Hardcop 
!) &Door Sedan 
I) S ta t i on  Wegon or Pickup Car 
I) Convert ib le - soft or hard shall 
) Van (not walk-in) 
I) Truck 
1) Other (amp.  bur, jarp. train) 
I) Unknown 
ENGINE 
NUMBER OF CYLINDERS 
(Enter " 0  i f  unknown) 
HIGH PERFORMANCE (1,2,014 
NUMBER OF OCCUPANTS 
VEHICLE LOADING ti7 
(4) BELOW FULL RATED LOAD 
(5) NEAR FULL RATED LOAD 
(6) ABOVE FULL, RAT ED LOAD 
(0) UNKNOWN 
I I I I 
'WHERE (1,Z.O) IS INDICATED, USE 1 FOR YES 
2 FOR NO 
0 FOR UNKNOWN 
7 6  
VEHICLE DAMAGE 
(This space may be used to enter datells and notes 
about the other vehicle. See page 9 for inmuctions.) 
COMMENTS: 
IF SEPARATE REPORT WAS 
MADE, GIVE REPORT NUMBER 
ENDOFCARD 02 
CASE VEHICLE 
DUTUCCTT COLUMNS 1.9 FRaU PREQMNG CAR0 
W 
CASE VEHICLE DESCRIPTION 
VEHICLE IDENTIFICATION NUMBER 
VEHICLE LOADING 
(4) BELOW FULL RATED LOAD 
(5) NEAR FULL RATED LOAD 
( 6 )  ABOVE FULL RATED LOAD 
(0) UNKNOWN 
I I EQUIPMENT OPTIONS 1 1 1  
MAKE I I TRANSMISSION I I I 
I 1 (41 AUTOMATIC + s r i  ~ u t c u r i c  I I I 
MODEL I i (5) MANUAL (0) UNKNOWN CODE TO BE INSERTED 
'----- 
25 26 27 m a( / STEERING 
I I (4) POWER I 1 I 
MODEL YEAR 
(5) MANUAL 
19 - -1 1 (0) UNKNOWN 
30 31 
S h i p p i n g  Weight (pounds )  - - - - 1  I BRAKES i I I 
32 33 35 1 1 (4) POWER 
2 FOR N O  / 1 
0 FOR UNKNOWN 
ODOMETER READING - - - - -  
( I F  O V E R  100,000 1 36 37 38 39 40 
(5) MANUAL 
(0) UNKNOWN 
BRAKES - TYPE 
(4) DRUM - A L L  WHEELS 
(5) DISC - FRONT WHEELS 
(6) DlSC - A L L  WHEELS 
(0) UNKNOWN 
BRAKE ANTI-LOCK DEVICE 




Top Position at Time of Collision 
(3) S o l i d  Top - Not A p p l i c a b l e  
( 4 )  C o n v e r t i b l e  S o f t  Top Up o r  Closed 
(6) R e t r a c t e d  S o f t  Top o r  Hard S b r l l  Removed 
(6) b m v a b l e  Hard Shell I n a t a l l o d  
USE 99 999 
BODY STYLE 
(Code Sun Roof as 1 t c  5 ,  not 6) 
(1) 2-Door Hardtop Cno upper B p i l l ar )  
(2)  2-Door Sedan or Coupe (any upper B)  
(3) L-Door Hardtop 
(4) &Door Sedan 
(5) Stet ion Wagon or Pichrp Car 
(6) Convertible - s o f t  or hard e h d l  
(7)  Van (not walk-in) 
(8) Truck 
(9) Other ( r e g .  bur, jeep, train) 
(0) Unknown 
BODY STRUCTURE 
( 1 )  BODY AND FRAME 
(2) UNITIZED 




NUMBER OF CYLINDERS 
(Enter " 0  ~f unknown) 
HIGH PERFORMANCE (1,2,0)* 
NUMBER OF OCCUPANTS 
(Enter 24 if u n k n o w n )  
'WHERE (1,2,0) IS INDICATED, USE 1 FOR YES 
- - - -  6 


































FRONT OR REAR 
FRONT OR REAR 
ROOF 
(REFERENCE T O  TOP 
OF DOOR SILL OR 
WINOOW SILL)  
EXTERIOR 
SHEET METAL DAMAGE 
LEFT SlDE (1,2,0)* 
RIGHTSIDE (1,2,0)* 
* a 
mET Aa€TAS. CRUSH 
ZO BE FILLED IN BY AMALYSIS GROUP. - INSERT MAXtMUM CRUSH DIMENSION TO 
WE Nlpe-T INCH. DlMENStONS MUST 
"QRR%BU~TH DIA13RAMS ON FACING PAGE. 
#,FISERT 'W', tP UNXWWN 
tNSERT '"WT', If 98 INCHES OR OVER) 






'WHERE (1,2,0) IS INDICATED, USE 1 FOR Y E S  
2 FOR NO 
0 FOR UNKNOWN 















FIELD INVESTIGATOR INSTRUCTIONS: I 
1. Indicate crushed areas by outlining new perimeter of vehicle and shading the damaged areas 
on the large sketch below. Use as many sketches as ncessary to  completely describe the damage. 
2. Enter the dimensions on the sketch(es) measured to the point of maximum penetration by the 
object(s) contacted. Use the examples on the facing page as a guide. 
3. Enter the three dimensions to the center of the wheels (wheelbase, front and rear overhangs) 
on both sides of the car. 
4. Add other dimensions as necessary to  completely describe the damage. I 













'WHERE (1,2,0) IS INDICATED, USE 1 FOR YES 
--- - - - -- 
TIRES(CONTID.) 
SIZE 









REAR { LEFT 
RIGHT 
MODEL 
FRONT I LEFT \ RlGHT 
REAR i LEFT \ RIGHT 
CODE 
FRONT 1 LEFT 
RlGHT 










































DESCRIBE DAMAGE AND 




(5) NON-STUDDED SNOW 
(6)  STUDDED SNOW 
(7)  'SLICK' 







(4) LIGHT \ 
( 5 )  MEDIUM 
(6) HEAVY 
(7) BALD 









(4) REGULAR 'Ov7'  
(5) WIDE OVAL 70,60,50 








(4) BIAS PLY 
(5) BELTED-BIAS PLY 
(6) RADIAL PLY FRONT 
(7) LEFT AND RlGHT 
SIDES DIFFERENT 
(8) OTHER REAR 
(0) UNKNOWN 
2 FOR NO 
0 FOR 
HOOD PERFORMANCE 
(FRONT OF VEHICLE) 
HOOD LATCH(ES1 
RELEASED (1 ,2 ,3 ,0)*  
DAMAGED (1,2,3,0)* 





( 1 , 2 , 3 , 4 , 5 , 0 ) * *  
DAMAGED (1  ,2,0Ia 
RIGHT 
SEPARATED 
( 1 , 2 , 3 , 4 , 5 , 0 ) * *  
HOOD REMAINED ON VEHICLE (1,2,0)" 
REAR EDGE OF HOOC) 
ELEVATED 11,2,O)* 
CONTACTED WINDSHIELD 
PENETRATED WINDSHIELD (1,2,3,O)' 
OPTIONAL HOOD INSTALLED (1,2,0)* 
ENGINE OR TRANSMISSION 
MOUNT SEPARATION {1,2,O)* 
STEERING COLUMN 
FLEXIBLE COUPLING 


































(1) Type Unknown 
(6) Rag 
( 7 )  Pot 
( 8 )  Universal 
( 9 )  Other 
SEPARATED ( 1,2 
DESCRIBE : 
- 
*USE: 1-YES  NO^ APPLICABLE **USE. 
1-U0 0-UNKNOWN 
EXTERIOR 
(SEE DRAWING ON PAGE 18 FOR LOCATION) 
TYPE OF UNIT 
(5) None I n s t a l l e d  












(Measure, See (G ) 
FIRE 
owLIcAE 1.9 F R w  PRECEDING CARD 2 a -
DAMAGED (1,2,3,0) - 32 
t 
BUCKLED (1,2,3,0)* - 33 
*USE 1-YES 3-NOT APPLICABLE **USE: 1-YES,TYPE UNKNOWN 4-PARTIAL SEPARATION 
2 4 0  0-UNK~'O\YN 2-50 5-CO!!PLETE SEPARATIOS 
3-NOT APPLICABLE 0-UNKNOWN 
82 
--- 
PIRB (Accidant V i m  Poin t )  
(1) - time unknown 
(2) N3 P i r e  
( I )  P r c C r a s h  F i r e  S t a r t  
(5) ~ t - C r a s h  F i r e  S t a r t  
(6) Port-Crash F i r e  S t a r t  
(0)  Unknown 
OF PIRe ( t o  Case Vehicle)  
0) No P i r e ,  Not Appl icable  
(4) Minor - e a s i l y  ex t inguished  
U) Majo r ( e . g . ,  e n t i r e  i n t e r i o r  Or 
(0) Unknown engine) 
PIRE ORIGIN ( in  Care Vch i c l t l  
(3) No F i r e ,  Not Applicable 
(41 Engine Compartment 
0) Par s t nge r  Compartment 
(6) Luggage Compartment 
(7) F u e l  Tank, l i n e s ,  f i l l e r  





I f  left plllers were not damaged or 
separated or left roof s ~ d e  rail was not 






( 1 , 2 , : { , 4 , 5 , 0 )**  
i DAMAGED (1,2,0J* LOWER SEPARATED 
( 1 , 2 , 3 , 4 , 5 , 0 ) * *  
B-PI LLAR (Also Rear Pillar on Pick-Up 





( 1 , 2 , 3 , 4 , 5 , 0 ) * *  
I DAMAGED (1.2,UJ" LOWER SEPARATED 
( 1 , 2 , 3 , 4 , 5 , 0 ) * *  
C-PILLAR 
I DAMAGED (1,2,3,0)* UPPER SEPARATED 




( 1 , 2 , 3 , 4 , 5 , 0 ) * *  
D-PILLAR 




( 1 , 2 , 3 , 4 , 5 , 0 ) * *  




( 1 , 2  3 4 5 0 *L 
LEFT ROOF SIDE RAILS 





















































C A R D  
CO L. 
REAR EXTERIOR 
FUEL TANK AND LINES 
APPROXIMATE FUEL LEVEL 
AT TIME OF IMPACT 
(4) LESS THAN 112 
(5) 112 OR MORE 
(0) UNKNOWN 
TANK RETENTION 
(4) COMPLETE RETENTION 
(5) PARTIAL DISENGAGEMENT 
(6) COMPLETE DISENGAGEMENT 
(0) UNKNOWN 
TANK DEFORMED (1,2,0)* 
inc ludes neck 
FUEL LEAKAGE PRESENT (1,2,0)* 
LOCATION OF LEAKS / 
FROM THE TANK (1,2,3,01* 
1 
FROM THE NECK (1,2,3,01* 
I 
FROM THE LINES (1,2,3,0)* 
TRAILER AND HITCH 
(1) Yaa, Type UnLnam 
(2) 
(3)  B a l l  ard Socket. Tmnporary Bumper 
( a . g . ,  renta l  c l n p o n l  
(6) &U a d  Socket ,  Bmper o d g  
( e . g . ,  l i g h t  truck) 
( 5 )  Ball  a d  Socket - Fraue Hitch 
( r . g . ,  f r u a  a d  bumper) 
(6 )  Lqualiriag,  load d i r t r i b u t i g  
(7) Rinp a d  P i n t l e  ( e .8 . .  doubla cractor)  
(8)  F i f t h  Wheel ( * . g . ,  rmi) 
( 9 )  Other ( r . g . ,  c l w i r  a d  pin) 
(0) unllnm 
TRAILER BEING TOWED 
( A T  TIME OF COLLISION) 
(1) TU, ~7.w unl;nrm 
(2) Ha ( h i t c h ,  m t r b i l u )  
(3)  Not Applicable (no h i t ch)  
(4) Traval T r a i l * r / C ~ p a r  
(5) Mobila urn. 
(6) Boat/Snowobil~/ATV Tra i l er  




~ Z A R T ~  SEPARATION 
5-COLIPLETE SEPARATIOS 
0-UNKNOWN 
8 3  



















SIDE STRUCTURE - LEFT SIDE 
LEFT BODY MOUNT 
SEPARATION (1,2,3,0) * 
~ u a i t i r d  
If door hinges and latches were not damaged 
and doors did not jam or open during collision, 
and continuity of the s~de structure was 
maintained, place a "I" in code column. 
DOOR LATCHES 
I DAMAGED (1,2,3,0)* LEFT FRONT RELEASED (1,2,3,0)' 
j DAMAGED (1,2,3,01* 
LEFTREAH 1 RELEASED(1.2.3.01' 
DOOR HINGES , DAMAGED (1.2.3.01' 
LEFT FRONT 
SEPARATED 
(1 ,2 ,3 ,4 ,5 ,0 ) * *  
\ DAMAGED (1.2.3.01 
LEFT REAR (sip ARATED 
(1 ,2 ,3 ,4 ,s ,o ) * *  
CONTINUITY OF SIDE STRUCTURE 
MAINTAINED (1,2,3,0)* 
i . e . ,  Is Side Boundary Broken 
Not r e s t r i c t e d  t o  veh ic les  w i t h  
r e i n f o r c e d  s ide  s t r u c t u r e .  
DOORS OPENED DURING 
COLLISION 
(, FRONT (1.2,OI' 
LEFT I REAR (1,2,3,0)* 
DOORS JAMMED CLOSED 
/ FRONT (1,2,0)* 
LEFT 
/ REAR (1,2,3,0)* 
*USE. 1-YES 3-NOT APPLICABLE **USEv 






















FILL I N  TRUNK L I D S  TAILGATE DETAILS 
AND REST OF PAGE. 
TAI LGATE (HATCHBACK) 
PERFORMANCE 
Includes back doors of Vans 
LATCHES 
RELEASED ( 1 , 2 , 3 , 0 ) *  
DAMAGED : i , 2 , 3 , 0 , *  
LATCH OR TAILGATE 
JAMMED ( 1 , 2 , 3 , 0 ) *  
HINGES OR TRACKS 
(CLAM SHELL) 
DAMAGED ( 1,2,3,0)' 
BOTTOM LEFT 
(SEPARATED 
( 1 , 2 , 3 , 4 , 5 , 0 ) * *  
( DAMAGED (1.2.3.01' 
( SEPARATED 
( 1 , 2 , 3 , 4 , 5 , 0 ) *  
( DAMAGED (1.2.3,O)' 
TOP LEFT { 
( SEPARATED 
( 1 , 2 , 3 , 4 , 5 , 0 ) *  
DAMAGED (1,2,3,0) * 
TOP RIGHT 
EQUIPPED WITH TWO-WAY 
TAILGATE ( 1 , 2 , 3 , 0 ) *  
( 6 )  D i s a p p e a r i n g  
T a i l g a t e  
TAILGATE ELECTRIC WINDOW 
OPERABLE (1,2,3,0)* 
PUNCH CARD 
CODE I COL. DUPLICATE COLUMNS 1-9 FROM PRECEDING CARD 0 6 -- 
10 11 
TRUNK LID PERFORMANCE 
(REAR OF VEHICLE) 
I I I  RE LEASED (1,2,3,0J 1 - 1  l 2  
LATCH OR LID JAMMED (1,2,3,0J* 
I/ I HINGES 
DAMAGED (1,2,3,0) * 
LEFT 
(SEPARATED ( 1 . 2 . 3 . 4 . 5 , 0 ) * *  I -  l6 
LUGGAGE AREA (partitioned) 
DAMAGED (1,2,0)* 
SPARE TIRE SEPARATION (1,2,0)* 
( 4 )  for spare t i r e  not i n i t i a l l y  
attached 
TRUNK - PASSENGER COMPARTMENT 
PARTITION DAMAGE (1,2,3,0)* 
BACKLIGHT HEADER 
(REAR WINDOW TOP F R A M E )  




CARD 0 5  
*USE: 1-YES 3-NOT APPLI.CABLE **USE: I-YES,TYPE UNXNOWN 4-PARTIAL SEPARATION 
2-NO 0-UNXNOIVN 2 -NO 5-COIIPLETE SEPARATION 
3-NOT APPLICABLE 0-UNKNOWN 
8 4  
. 
85 
RIGHT Pi LLARS 
I f  right pillars were not damaged or separated 
or right roof side rail was not damaged or 
buckled, place a "I" ~n code column 
A-PI LLARS 
DAMAGED ( 1,2,0) 
UPPER 
SEPARATED 




( 1 , 2 , 3 , 4 , 5 , 0 ) * *  
B-PILLAR (ALSO REAR PILLAR 
ON PICK-UP TRUCK, CORVETTE, 
'71 CAMARO, '71 FIREBIRD) 
i DAMAGED (1,2,3,01' UPPER SEPARATED 
( 1 , 2 , 3 , 4 , 5 , 0 ) * *  
i DAMAGED (1,2,01* LOWER SEPARATED 









( 1 , 2 , 3 , 4 , 5 , 0 ) * *  
D-PILLAR 
(STATION WAGON & LIMOUSINE) 
DAMAGED ( 1,2,3,0)* 
UPPER 
SEPARATED 
( 1 , 2 , 3 , 4 , 5 , 0 ) * *  
1 DAMAGED (1 ,2,3,0Is LOWER SEPARATED ( 1 . 2 . 3 , 4 . 5 . 0 ) * *  





DAMAGED OR BUCKLED (1,2,0j* 
'USE: 1-YES 3-NOT APPLICABLE **USIS: 






















































SIDE STRUCTURE - RIGHT SIDE 
RIGHT BODY MOUNT 
SEPARATION (1,2 0)"  
*unitized 
I f  door hinges and latches were not damaged 
and doors did not jam or open during collision, 
and continuity of the side structure was 
maintained, place a "I" in code column. 
DOOR LATCHES 














(Hinge or SEPARATED 
track) ( 1 , 2 , 3 , 4 , 5 , 0 ) * *  
I 
CONTINUITY OF SIDE STRUCTURE 
MAINTAINED (1,2,3,0)" 
l a w . ,  Is Side Boundary Broken 
Not r e s t r i c t e d  t o  veh ic les  w i t h  
re in fo rced  s i d e  s t r u c t u r e .  















































I PUNCH C A R 0  
CODE I COL. 
STEERING 
EQUIPMENT STEERING WHEEL: 
?- 
(4) SLIGHTLY DEFORMED 
(5) SEVERELY BENT 
(0) UNKNOWN 
OCCUPANT CONTACT ( 1,2,0)* 
(ENTER "0" IF UNKNOWN) 
(4) SLIGHTLY DEFORMED 
(5) SEVERELY BENT 
(0) UNKNOWN 
HORN RING, HORN BUTTON(S), 
OR SPOKE SHROUD 
DAMAGED (1,2,O) 
'WHERE (1,2.0) OR (1,2,3,0) ARE INDICATED,  USE 1 FOR YES 3 FOR 
2 FOR N O  0 FOR 
E N D  OF 
C A R D  06 
WHEEL 
STEERING WHEEL ENERGY 
ABSORBING DEVICE 
(SEE DRAWING ON PAGE 18 FOR LOCATION 
EQUIPPED i1,2,0)* 
ENERGY ABSORBING 
DEVICE FINAL POSITION 
MEASURE THE MINIMUM AND MAXIMUM 
OVERALL LENGTH OF THE ENERGY 
ABSORBING DEVICE (BETWEEN THE 
STEERING Ih'HEEL AND STEERING 
COLUMN). 
ENTER THESE LENGTHS BELOW 
4 7  
MAX. =.~n, MIN. = ~ n .  
THE E.A. DEVICE ROTATES WlTH THE 
STEERING WHEEL. WE WANT TO 
KNOW WHERE THlS MINIMUM LENGTH 
OCCURRED (AROUND THE 
CIRCUMFERENCE OF THE E.A. 
DEVICE) WlTH RESPECT TO THE 
SPOKES. RECORD BELOW THE 
O'CLOCK POSITION AT WHICH THlS 
MINIMUM LENGTH WAS MEASURED 
EXAMPLES 






M I N I M U M  LENGTH 
66 , 02 
O5 04 
03 
M I N I M U M  LENGTI- 
"O'CLOCK: 
(ENTER !?IF UNKNOWN)  
ENERGY ABSORBING 
DEVICE COMPRESSION 
FOLLOWING TO BE FILLED I N  BY 
ANALYSIS GROUP 
(ENTER @,g IF UNKN()YVW) 
ORIGINAL LENGTH (HI . m  
(SEE TABLE A t  LEFT) 
DAMAGED MAX. LENGTH (X) ' IW. 
DIFFERENCE (H-X) IN. 
ORIGINAL LENGTH (HI IN, 
(SEE TABLE AT LEFT) 
DAMAGEDW. LENGTH (Y) IN. 
DIFFERENCE (Hay) I N .  
DEVICE EXTENDED 
(4) X GREATER THAN H 
(5) X AND Y GREATER THAN H 
16) NEITHER 
(0) UNKNOWN 
N O T  APPLICABLE 
UNKNOWN 
STEERING WHEEL AND COLUMN 
IN !'!HAT O'CLOCK POSITION WAS THE 
NORMAL TOP OF THE WHEEL POINTED 





STEERING WHEEL PAD 
(LOAD DISTRIBUTING MATERIAL) 
I EQUIPPED (1,2,0)* 
DEFORMED (1,2,3,0)* 
(PUT NOTES ON FOLD-OUT FLY-LEAF) 1-1 l5 1 
TILT FEATURE 
i EQUl PPED ( 1,2,O) * 
FlNAL POSITION m 
(3) NOT APPLICABLE 
(4) NORMAL 
(5) TILTEDUP 
(6) TILTED DOWN 
(0) UNKNOWN 
I TELESCOPING FEATURE I I I 
1 EQUIPPED (1,2,0)" 
FINAL POSITION 
(3) NOT APPLICABLE 
(4) NORMAL 
(6) ABOVE NORMAL 
(6) BELOW NORMAL 
( 0 )  UNKNOWN 
- 
'WHERE (1.2.0) OR (1.2.3.0) ARE INDICATED, USE 1 FOR YES 3 FOR NOT APPLICABLE 





(3) NOT APPLICABLE 
(4) NORMAL 
(5) RIGHT OF NORMAL 
(0) UNKNOWN 
FINAL COLUMN POSITION 
MEASURE THE DISTANCE FROM THE 
STEERING WHEEL CENTER TO THE 
TOP OF THE REAR WINDOW GLASS, 
DIRECTLY BEHIND THE HUB. ("A" 
IN SKETCH). 









STEERING COLUMN (CONT'D.) 
I 
SHEAR CAPSULE (PAGE 191 
SS EERING COLUMN 
ENERGY ABSORBING 
DEVICE (PAGE 19) (WHEN EQUIPPED) 
TELESCOPING UNIT  (PAGE 111 
( IN  ENGINE COMPARTMENT 
WHEN EQUIPPED) 
STEERING WHEEL ENERGY 
ABSORBING DEVICE (PAGE 16) FLEXIBLE COUPLING 
(WHEN EQUIPPED) PAGE 11) 






AND M X D R E L  
ALL HARS EXCEE'T BARRACUDA, CHALLENGER, AND C O L T  ' O R I G I N A L  LENGTH 
C ""?,75 in. 
Muscanq & Couqar 
',:I, ,.Jbr o.,J Ci,,>el C.  I.,,,... httncl\tncnlr 
Do not brcok away (140 >Ilt,ui C O ~ J : ~ ~ I ~ ' S J  
USED IN: Column Support Dtacbcs 
' 7 1  thru '74  P i n t o  
'72 thru ' 7 4  Torlno 
'72  thru ' 7 4  Montego 
'72  t h r u  ' 7 4  T-Bird 
'72  rhru '74  Mark , I , ,  
'74  ~ u s t a i g  
'74  Cougar 
STEERING COLUMN (CONT'D.) 
STEERING COLUMN ENERGY ABSORBING 
DEVICE S E E  ALSO: page 18 
MESH I_ CIORIG IN~L )  4 
D (COMPRESSED) 
c (ORIGINAL) 
- THUMBNAIL 0 - 
I 
-u 
I D (COMPRESSED) 0 
BALL I- 
( T 0 E P L A T E ) L  * 
C (ORIGINAL) 
SLOTTED  ORIGINAL) =] 
D (COMPRESSED) 
SHEAR CAPSULE SEPARATION 




INSTRUMENT SHEAR CAPSULE BRACKET 
(FASTENED TO 
STEERING COLUMN) 
1 1 STEERING COLUMN VERTICAL ANGLE 
( 7 )  Not Equippea 
(1)  Mesh 
(2) B a l l  (Standard) 
(3) B a l l  (with Toe P l a t e )  
(4) B a l l  (Vega) 
(5)  S l o t t e d  
( 6 )  Other: ( e . g .  Col t )  
(8)  Ford ~ m u r n n  
(9) Chrysler S l o t t e d  J ~ c k e t  
and Mandrel (1974+)  
( 0 )  Unknown 
NOTE: WHEN CAPSULES HAVE SEPARATED IT  MAY BE 
NECESSARY TO LlFT COLUMN ASSEMBLY INTO POSITION 
AGAINST INSTRUMENT PANEL BEFORE MEASURING. 
PUNCH 
SHEAR CAPSULE SEPARATION 
DISTANCE ('E' IN  DIAGRAM ABOVE) - -0- 
(ENTER 99.9 IF UNKNOWN) 30 31 32 
888 i f  not equipped tolerance t 0.1 
STEERING COLUMN 
ENERGY ABSORBING DEVICE 
TYPE W DEVICE 
(SEE DRAWING ON PAGE 18 FOR LOCATION) 
(Ses TaHe on Page t8) (C) 
\ ------ I t 
7 - 
MEASURE THE ANGLE THE STEERING COLUMN MAKES 
WlTH THE HORIZONTAL ('F' IN  DIAGRAM ABOVE), AND 
THE ANGLE THE DOOR SILL MAKES WlTH THE 
HORIZONTAL ('G' IN  DIAGRAM) AND ENTER THEM 
BELOW. ANGLES WHICH TILT DOWN TOWARD THE 
FRONT OF THE CAR ARE POSITIVE. 
e 





COLUMN VERTICAL ROTATION PUNCH 
FINAL COLUMN POSITION 
COLUMN ANGLE (F) 
f Relative to Ground) 
VEHICLE ANGLE (GI - 
COLUMN ANGLE (F-G=H) 
f Relative to Vehicle) 
FROM A CORRESPONDING UNDAMAGED 
VEWXE. MAKE A MEASUREMENT SIMILAR 
mn+4" ABOVE AND RECORD I T  I N  BLANK ".I"( "-1 
ORIGINAL DEMENSION (.I) , 1 + Or - 1 
I COMPRESSION (C minus D) DAMAGED VEHICLE (ENTER Q9.9 IF UNKNOWN) 27 28 29 Dl ~vIENS~ON I 
NOTE: ALL DIMENSIONS IN PUNCH COLUMN 
SHOULD BE I N  INCHES AND TENTHS, 
COLUIUN ROTATION 
f f N T f ? R y  
Rotated - Unknown amount 
d 
WINDSHIELD MARK 
DRAW GLASS MANUFACTURER'S WINDSHIELD 
MARK WHICH IS LOCATED ALONG THE BOTTOM 
OF THE WINDSHIELD AT CENTER OR AT ONE 
CORNER. 
EXAMPLE OF TYPICAL MARK: 
SAFETY 1- - - - -1 I PLATE 
I L I GA As' 1 0 1 
F 
L- - - -  I 
LAMINATED 
M3 
MARK ON CASE VEHICLE: 














DAMAGE WITH DIMENSIONS (VERTICAL & 
HORIZONTAL) ON THIS DIAGRAM OF THE 















































'WHERE (1,2,3,0) IS INDICATED, USE 1 FOR YES 3 FOR NOT APPLICABLE 90 




REDUCED IN SIZE (1,2,0)* 
EXTERNAL OBJECT INTRUSION (1,2,0)* 
DESCRIBE ON FOLD-OUT FLY-LEAF 
INTERNAL LOOSE OBJECT (1,2,3)* 
VERTICAL ROTATION OF 
INSTRUMENT PANEL (1,2,0)* 
FIREWALL (COWL) 
DEFO'RMATION (1,2,0)* 






(Plastic Interlayer Torn) 
OCCUPANT CONTACT (1 2 3,0)* 
\ CRACKEDORBROKENBY 
OCCUPANT CONTACT (1,2,3,0)* 
BOND SEPARATED (1,2,0)* 
( IF  "YES", ESTIMATE PERCENT-) 
- 
WINDSHI ELD CODE 
Cn) LI- 
PASSENGER COMPARTMENT 
'WHERE (1,2,0) OR (1.2.3,O) ARE INDICATED. USE 1 FOR YES 3 FOR NOT APPLICABLE 
2 FOR NO 0 FOR UNKNOWN 
9 1 
: 
NOTE: IF THERE WERE NO OCCUPANTS, 
CIRCLE THIS NOTE AND STOP HERE. 
INSTRUMENT PANEL 
j$ -!p 
z z 'A 

























5 3  
55 
57 













UPPER PANEL ( " X u  IN DIAGRAMS) - - - - - - - - - - - - - - - - - - 
MIDPANEL ("Y" IN DIAGRAMS)- - - - - - - - - - - - - - - - - - - - 
LOWER PANEL ("2" IN DIAGRAMS) - - - - - - - - - - - - - - - - - - 
ASHTRAY - - - - - - - - - - - - - - - - - - - - - - - - - - - 
CONTROLKNOBSANDLEVERS - - - - - - - - - - - - - - - - - - -  
-GLOVE COMPARTMENT AREA - - - - - - - - - - - - - - - - - - - - 






















6 0  
6 3  
66  




6 8  
71 
PARKING BRAKE RELEASE OR BRACKET - - - - - - - - - - 
AIR CONDITIONING OUTLETSOR UPPER VENTILATION OUTLETS 
HEATER OR AIR CONDITIONING DUCTS - - - - - - - - - - 
R A D I O - - - - - - - - -  - - - - - - - - - - - - - -  






TYPICAL PANEL DIAGRAMS 
PASSENGER COMPARTMENT 
'WHERE (1,2,0) OR (1,2,3,0) ARE INDICATED,  USE 1 FOR YES 3 FOR N O T  APPLICABLE 
2 FOR N O  0 FOR UNKNOWN 
97 








POSITION OF SEAT PRIOR TO r DRIVER S SEAT CRA S H SEATS TYPE OF FRONT SEAT 
(4) [ 11 1 [--J7) (7)  
(5) ' I ,  [-n (. 
70 ;+ '--J Q (9) (6) I 
(0) UNKNOWN 
3)  Drivers Seat Only 
FOLDING BACKS (1,2,01* 
DELUXE A'CCFE'DR IES 
( 1)  De 1 uxe Accesor i e e  
(2 )  No he 
( 4 )  R e c l i n i n g  Seatbacks 
(0) Unknown 
TYPE OF SEAT ADJUSTERS 
(4) MANUAL Driver's Side 
(5) POWER 
( 6 )  RIGID 
(7) OTHER 
(0) UNKNOWN 
TYPE OF SEAT ADJUSTMENT 
(3) NONE (NOT APPLICABLE) 
(4) 2-WAY 




(8 )  Swive l  Seats  
DAMAGE TO ADJUSTERS (1,2,0)* 
Include Rigid 
TYPE OF DAMAGE TO ADJUSTERS 
(CHOOSE TWO) 
(2) Nona 
(4) Chucking (rome fraa play) 
(5 )  Deformed and Reloascd 
( 6 )  Srprrrtd 
(0) Unknown 
LOCATION OF SEPARATION 
(3) NOT APPLICABLE 
( 4  )AT FLOOR 
(5) AT ADJUSTER 
(6) ATSEAT 
(0) UNKNOWN 




( 0 )  UNKNOWN 
DAMAGE TO FRONT SEAT 

























CONTACTED BY REAR 
OCCUPANT (1,2 3 0). LI~ no rear 
occupant 









REMOVED PRIOR TO COLLISION (1,2,3,0)* 
I 
RETAINED DURING COLLISION (,1,2,3,0)* 
DAMAGED (1,2,3,0)* 
OCCUPANT CONTACT 11,2,3,0) * 
HEADRESTRAINT Driver'sside 
ADJUSTMENT AT TIME 
OF COLLISION 
(3) Not A p p l i c a b l e ,  Ncne 
( 4 )  UP from s e a t  t c p  
( 5 )  DOWN on seat t o p  
(0) Unknown 

















































































DUPLICATE COLUMNS 1-9 FROM PRECEDING CARD 
DAMAGE TO REAR SEAT 
BACKREST DAMAGED OR 
LOOSENED (1,2,3,0)* 
CUSHION DAMAGED OR 
LOOSENED (1,2,3,0)+ 
SEAT CENTER ARMRESTS (REAR) 
EQUIPPED (1,2,3,01 
DAMAGED 11,2,3,0)* 




CENTER HELD (1,2,3,0)* 
i 




EQUIPPED 11901+ , 
BACKREST DAMAGED (1,2 3 0)' 
i '  
CUSHION DAMAGED (1,2,3,0)* 
BACKLIGHT (REAR WINDOW) 
DAMAGED (1,2,3,0) 
OCCUPANT CONTACT (1,2,3,01' 
BACKLIGHT HEADER 
DAMAGED (1,2 3 0)  * 
F c o n v e r t i b I c  
OCCUPANT CONTACT (1,2,3,0)* 
WINDOWS CLOSED AT TIME 
OF COLLlSlON 
LEFT FRONT (1,2,3,0)* 
LEFT REAR (1,2,3,0)* 
RIGHT FRONT (1,2,3,0)" 
RIGHT REAR (1,2,3,0)* 
BACKLIGHT (1 ,2,3,0)* 
ALL SIDE WINDOWS OPERABLE 
AFTER COLLISION (1,2,3,0)" 
POWER SIDE WINDOWS 
EQUIPPED (1,2,0)', 








































EQUIPPED ( 1 , 2  3 . 0 ) *  
RIGHT [ / 







if a w 
V) 
FRONT SEAT BACK ANGLE 
MEASURE 
THE FRONT SEAT BACK ANGLE AT THE LEFT AND 
RIGHT SEAT BACK FRAMES. (IF SEAT BACK ANGLE 
IS NORMALLY ADJUSTABLE, 
MOVE TO FORWARD 
POSITION) 
MEASURE THE ANGLE THE SEAT BACK MAKES 
WITH HORIZONTAL (L  IN DIAGRAM), AND THE 
ANGLE THE DOOR SILL MAKES WITH 
HORIZONTAL (M IN DIAGRAM) AND ENTER 
BE LOW. 
LEFT SIDE 
L- DEG. M- DEG. 
RIGHT SIDE 









SEAT BACK ROTATION 
FINAL SEAT ANGLE 
(ENTER IF UNKNOWN) 
SEAT ANGLE (L) 
(Relative to Ground) 
VEHICLE ANGLE IM) 
SEAT ANGLE (L-MnP) 
















LEFT SEAT ANGLE DIFFERENCE 
RIGHT SEAT ANGLE DIFFERENCE 





*WHERE (1,2,0) OR (1,2,3,01 ARE INDICATED, USE 
FROM A CORRESPONDING UNDAMAGED 
VEHICLE, MAKE A MEASUREMENT 
SIMILAR TO "P" ABOVE AND RECORD 











1 FOR YES 3 
- ORIGINAL ANGLE (R) - 
PASSENGER COMPARTMENT (CONT'D.) 
'WHERE (1,2,0) OR (1,2,3,0) ARE INDICATED, USE 1 FOR Y E S  3 FOR NOT APPLICABLE 
2 FOR N O  0 FOR UNKNOWN 
9 5  
LEFT SIDE INTERIOR 
I D O O R - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  HARDWARE - - - - - - - - - - - - - - - - - - - - - - - - - - FRONT ARMREST . . . . . . . . . . . . . . . . . . . . . . . . . . .  GLASS - - - - - - - - - - - - - - - -  -----------  
DOOR AREA - -  - - - --  - - - - - - -- - -  - - --- -- -- 
HARDWARE - - - - - - - - - - - - - - - - - - - - - - - - - - 
REAR 
ARMREST - - - - - - - - - - - - - - - - - - - - - - - - - - - 
GLASS - - - - - - - - - - - - - - - - - - - - - - - - - - - - 
ROOF SIDE RAIL  - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 
6-PILLAR (ALSO REAR PILLAR O N  PICK-UP TRUCK, CORVETTE,  '71 F IREBIRD & CAMARO) - 
C-PILLAR - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 









































3 4  
36 
38  
4 0  
42 
4 4  
46  
4 8  
5 0  
52  









4 3  
45  
47 







C A R 0  09 
PASSENGER COMPARTMENT (CONT'D.) 
'WHERE (1,2,0) OR (1,2,3,O)'ARE INDICATED, USE 1 FOR YES 3 FOR NOT APPLICABLE 
2 FOR NO 0 FOR UNKNOWN 




OCCUPANT 1 0  DUPLICATE COLUMNS 1-9 FROM PRECEDING CARD - -
10 11 
RIGHT SIDE INTERIOR 
D O O R - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  
HARDWARE - - - - - - - - - - - - - - - - - - - - - - - - - - 
FRONT 
ARMREST - - - - - - - - - - - - - - - - - - - - - - - - - - - 






































































DOOR AREA - - - - - - - - - - - - - - - - - - - - - - - - - - 
HARDWARE - - - - - - - - - - - - - - - - - - - - - - - - - 
ARMREST - - - - - - - - - - - - - - - - - - - - - - - - - - - 
GLASS - - - - - - - - - - - - - - - - - - - - - - - - - - - - 
ROOF SlDE RAIL ,- -- - -- - - - - - - - - - - - - - - - - - - - - - - - - 
B-PILLAR (ALSO REAR PILLAR ON PICK-UP TRUCK, CORVETTE, '71 FIREBIRD & CAMARO) - 
C-PILLAR - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 
D-PILLAR (REAR PILLAR ON STATION WAGONS & LIMOUSINES) - - - - - - - - - - - - 
OTHER: 
ROOF INTERIOR Code ( 3 ) ,  i f  top down or removed 
OCCUPANT INFORMATION SECTION 
I 1 
1. THISSECTIONISTOBEFILLEDINFOREACHOCCUPANT, 
WHETHER INJURED OR NOT. 
2 .  IF THERE ARE MORE THAN THREE OCCUPANTS, USE 
ADDITIONAL BLANK COPIES OF THIS FORM AND ATTACH 
OCCUPANT PAGES TO THIS REPORT. 
3. THE FOLLOWING FIGURE IS AN EXPLANATION OF THE 
BODY REGIONS LISTED ON PAGES 31, 35 AND 39. 
OCCUPANT INFORMATION 
WORN BY OCCUPANT (1,2,3,0)* 
WORN SNUGGLY (1,2,3,0)* 
LOCKING RETRACTOR (1,2,3,0)' 
UPPER TORSO RESTRAINT 
WORN BY OCCUPANT (1,2,3,0)* 
WORN CORRECTLY (1,2,3,01* 
INERTIA REEL (1,2,3,0)* 
IF ANY PART OF SYSTEM IS NOT ORIGINAL 
EQUIPMENT BY MANUFACTURER, DESCRIBE 
(1) SITTING ON SEAT 
(2) ON LAP OR IN ARMS 
(3) STANDING ON SEAT 
(4) STANDING ON FLOOR 
(5) IN BASSINET 
(6) IN CHILDSEAT 
(7) LYING ON SEAT IF THE LAP BELT WAS WORN, TRACE 
(8) LYING OR S I ~ T I N G  ON FLOOR THESUTLINE OF THE T& END HARDWARE ON THE BACK COVER & LABEL IT. 
(9) EXTERNAL TO PASS. COMP. 
IF THE SHOULDER BELT WAS WORN TRACE 
THE OUTLINE OF THE =END HARDWARE 
ON THE BACK COVER & LABEL IT. 
(3) Not Applicable, Not U 8 d  
MONTHS (INFANTS) 
to 24 mntb 
CHILD RESTRAINT SYSTEM: 
NOTE MAKE AND MODEL NUMBER 
(4) Hale 
(I) Paale  
(6) Large A n h l  
(7) Pregnant Wanan 
(0) u- 
'-RE (1,2,0) OR (1,2,3,9) ARE INDICATED, USE 1 FOR YES 3 FOR NOT APPLICABLE 
2 FOR NO 0 FOR UNKNOWN 
'HOSPITALIZED: INJURIES REQUIRING HOSPITAL 
RECUPERATION AND TREATMENT FOR A PERIOD 
OF AT LEAST ONE DAY. "HELD FOR OBSERVATION 




CODES FOR AREAS OF OCCUPANT CONTACT 













(0 )  UNKNOWN 
AREA OF EJECTION 
(3) NOT APPLICABLE 
(1) WINDOW, LEFT SlDE 
(2) " , RIGHTSIDE 
(4) " , REAR 
(5) DOOR, LEFT SlDE 
(6) " , RIGHTSIDE 
(7) TAILGATE 
(8) Wl NDSHIELD 
(9) ROOF OR OPEN CONVERTIBLE , 
(0)  UNKNOWN 
(0) None 
TREATulsWr/MoRTALITY 
(1) Firr t  Aid - On-scene or outpatient  
( 2 )  Hospital ized - Observation 
under 24 hours 
(3 )  Hospital ized - Signi f i cant  Treatment 
o r  over 24 hours 
( 4 )  Fatal - Dead a t  Scene 
(5 )  Fatal - Dead on Arrival a t  Hospital 
(6 )  Fatal - Dead within 24 hours 
(7 )  Fatal - Dead 24 houra t o  1 year 
(8 )  Fatal - Time of Deeth Unknown 
(9)  Unknown 
OVERALL SEVERITY OF INJURIES 
(SEE INSIDE OF BACK COVER) 
(00) NONE 
(01) MINOR 
(02) NON-DANGEROUS, MODERATE 
(03) NON-DANGEROUS, SEVERE 
(04) DANGEROUS, SERIOUS 
(05) DANGEROUS, CRITICAL 
(06) FATAL LESIONS IN 1 REGION 
(07) FATAL LESIONS IN 1 REGION 
(08) FATAL LESIONS IN 2 REGIONS 
(09) FATAL LESIONS IN 3 OR 
MORE REGIONS 
(98) INJURY UNKNOWN 
(99) INJURED, SEVERITY UNKNOWN 










INDICATE LOCATION OF INJURIES, INCLUDING MAJOR BRUISES 
SOFT TISSUE INJURIES 
SKELETAL INJURIES 
Source of Information 
OCCUPANT INJURY DETAIL 
1. This page is  only for the occupant just described. 
2. Enter occupant number from pege 28. (This refers only to the order in which occupant 
information i s  entered and is not related to seated position.) 
3. Enter severity code (only one per box) for each type of injury to each body region. (Mark 
boxes with 1-6, X, Z only, as instructed inside back cover.) 
4. Do not fill in the boxes where there was no injury. 
5. I f  you are reasonably assured that one or more specific components or area(s) contacted by 
this occupant resulted in an associable injury, enter the proper code(s) in the starred (*) 
section. (See Page 29 for codes.) 
OCCUPANT CONTACT CODES JANUARY 2 2 ,  2 9 7 4  
FRONT OF PASSENGER COMPARTMENT ROOF 
( 2 2 )  W I N D S H I E L D  
( 0 5 )  INSTRUMENT PANEL ( S P E C I F I C  AREA UNKNOWN) 
( 5 4 )  UPPER INSTRUMENT PANEL ( X )  
( 5 5 )  M I D D L E  INSTRUMENT PANEL ( Y )  
( 5 6 )  LOWER INSTRUMENT PANEL ( 2 )  
( 5 7 )  BENEATH INSTRUMENT PANEL 
( 2 8 )  FOOT CONTROLS ( I N C L U D E S  P A R K I N G  BRAKE P E D A L )  
( 8 4 )  PARKING BRAKE HANDLE ( I N  FRONT)  
( 0 7 )  PARKING BRAKE HANDLE ( L O C A T I O N  UNKNOWN) 
( 0 9 )  STEERING ASSEMBLY ( S P E C I F I C  AREA UNKNOWN) 
( 6 5 )  STEERING WHEEL 
( 6 6 )  STEERING WHEEL COLUMN 
( 5 9 )  TRANSMISSION LEVER ON COLUMN 
( 2 % )  T R A N S M I S S I O N  SELECTOR LEVER ( L O C A T I O N  UNKNOWN) 
( 6 7 )  I G N I T I O N  KEYS 
( 0 6 )  MIRRORS 
( 0 2 )  GLOVE COMPARTMENT AREA 
( 0 3 )  HARDWARE I T E M S  ( S P E C I F I C  I T E M  UNKNOWN) 
( 8 2 )  ASHTRAY ( INSTRUMENT P A N E L )  
( 8 2 )  INSTRUMENTS 
( 8 3 )  CONTROL KNOBS AND LEVERS 
( 0 4 )  HEATER OR AC DUCTS 
( 0 % )  A I R  C O N D I T I O N I N G  OR V E N T I L A T I O N  OUTLETS 
( 0 8 )  R A D I O  
( 5 8 )  ADD-ON TAPE DECK, R A D I O ,  A I R  C O N D I T I O N E R  
( 5 3 )  PARCEL TRAY 
( 8 6 )  V E R T I C A L  CONSOLE 
( 2 6 )  ROOF S I D E  R A I L S  
(10) SUNVISORS 6 F I T T I N G S  AND/OR TOP MOULDING 
(HEADER 
( 2 5 )  ROOF OR C O N V E R T I B L E  TOP 
( 3 9 )  B A C K L I G H T  HEADER 
( 2 4 )  COAT HOOKS 
( 1 8 )  DOME L I G H T  
REAR 
( 8 8 )  SURFACE OF REAR I N T E R I O R  
( 2 3 )  B A C K L I G H T  (REAR WINDOW) 
E X T E R I O R  SURFACE OF CASE V E H I C L E  
( 3 7 )  O U T S I D E  SURFACE OF CASE V E H I C L E  
( S P E C I F I C  AREA UNKNOWN) 
( 3 5 )  HOOD OF CASE V E H I C L E  
( 6 0 )  E X T E R I O R  OF CASE V E H I C L E  HARDWARE 
(E.G., O U T S I D E  MIRRdRS,  ANTENNA, T R I M ,  DOOR 
HANDLES, ETC.) 
( 6 2 )  E X T E R I O R  S I D E  ROOF R A I L  OF CASE V E H I C L E  
( 6 3 )  TRUNK L I D  OF CASE V E H I C L E  
( 6 4 )  T I R E S  OF CASE V E H I C L E  
S I D E S  BEYOND CASE V E H I C L E  BOUNDARY 





A-P I L L A R  
B-P I L L A R  
C-P I L L A R  
D - P I  L L A R  
I N T E R I O R  
i 2 9 )  FRONT SEATBACKS 
( 3 3 )  R E S T R A I N T  SYSTEM HARDWARE 
( 3 4 )  R E S T R A I N T  SYSTEM WEBBING 
1 8 7 )  A I R  CUSHION S K I N  ( A I R B A G )  
( 3 0 )  HEAD R E S T R A I N T S  
( 3 2 )  OTHER OCCUPANTS 
( 3 % )  I N T E R I O R  LOOSE OBJECT 
AREA E X T E R I O R  TO CAR ( S P E C I F I C  AREA UNKNOWN) 
HOOD OF OTHER V E H I C L E  
OTHER V E H I C L E  E X T E R I O R  HARDWARE (E.G.9 O U T S I D E  M I R -  
RORS, ANTENNA, T R I M ,  ORNAMENTS, DOOR HANDLES, ETC.) 
E X T E R I O R  S I D E  ROOF R A I L  OF OTHER V E H I C L E  
H E A D L I G H T  OR FRONT G R I L L  OF OTHER V E H I C L E  
TRUNK O F  OTHER V E H I C L E  
O U T S I D E  SURFACE OF OTHER V E H I C L E  
T I R E S  OF OTHER V E H I C L E  
GROUND 
WATER 
E X T E R I O R  OBJECT (NOT V E H I C L E ,  GROUND OR WATER):  
P E N E T R A T I N G  OBJECTS 
( 6 % )  OTHER V E H I C L E  
( 7 2 )  OBJECTS:  ' 
( 5 0 )  REAR SEAT C U S H I O N  AND BACK MISCELLANEOUS ..- - -  - - -
( 5%)  FRONT SEAT CUSHION 
( 5 2 )  I N T E R N A L  F L Y I N G  GLASS (FROM ANY SOURCE) 
( 8 9 )  UNDER SEAT BOTTOM 
( 3 8 )  OTHER: 
( 9 8 )  I M P A C T  FORCE*  "WHIPLASH",  HYPEREXTENSION/COMPRESSION 
( 4 0 )  FLOOR (99)  M I S S I N G / N O  CONTACT 
( 2 7 )  CDNSOLE ( 0 0 )  UNKNOWN AREA OF CONTACT 
( 4 4 )  TRANSMISSION LEVER ( O N  FLOOR OR CONSOLE) 
( 8 5 )  PARKING BRAKE HANDLE ( O N  FLOOR OR CONSOLE) 
OCCUPANT INJURY 
CLASSIF ICf iT IOr I  
- 9 I C -  
1 BODY REGION -- 
H HEAD - SKULL 
F FACE 
N NECK - CERVICAL SP INE  
S SHOULDER 
x UPPER EXTREMITIES (ARMS) 




W R FOREARM 
W WRIST - HAND 
C CHEST 
M ABDOMEN 
B BACK - THORACOLUMBAR SP INE  
P PELYIC - H I P  
Y LOCER EXTREMITIES ( L E G S )  
T THIGH 
K KNEE 
L LEG (LOWER) 
Q ANKLE - FOOT 
0 I4HOLE BODY 
LESION 
SYSTEM/ORGAh / / ABBREVIATED INJURY SCALE 
L tTiPLCT - --- 
R RIGHT 
L LEFT 






W WHOLE REGIO' i  
U UNKNOWN 





























J JO INTS  
D D IGEST IVE  
L L I V E R  
N NERVOUS SYSTEM 
B BRAIN  
C SP INAL  CORD 
E EYES, EARS 
CARDIOVASCULAR 
A ARTERIES, VE INS  
H HEART 




P PULMONARY, LUNGS 
W 
M MUSCLES o tn 
I INTEGUMENTARY 
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OCCUPANT 
CRASH OCCUPANT MEDICPL r - l  
None 
F i r s t  A i d  a t  5cene 
T r e a t e d  a t  H o s p i t a l !  
C l i n i c  B u t  c o t  Adm-:- 
t e d  
H o s p i t a l  i r e d  ' C ~ . P - , J ~ -  
b- 
t i o n  l e s s  t h d n  ;; 
H o s p i t a l i z e d  F o r  2 v e r  
24 Hours  o r  S ~ ~ n i f i -  
I 
c a n t  T r e a t m e n t  
F a t a l  - Dead  a t  Scene 
F a t a l  - OOA 
F a t a l  - Dead W i t h i n  23 
H o u r s  
1 
Fetal - >-d 1" u - . . -  - -  , - 1  Y e a r  





EMS C o n t r i b u t o r y  t o  S c v e r i  t y  1 
I-' 
7-0.1.21 / i 
O Was Emergency H e d i c a l  S e r v i c e :  
UI~ (EMS) c o n t r i b u t o r y  t o  i n j u r y  
s e v e r f t y  o r  f a t a l i t y ,  e . g . ,  b e -  
c a u s e  o f  d e l a y s  o r  due t o  
improPer/insufficient/no t r e a t m e n t  , 
o n - s c e n e  o r  i n - t r a n s p o r t 7  
I 
A u t o p s y  P e r f o r m e d  (0,1,2,3)  1 I 
1 
(Wote:  R e p o r t  P o l i c e  J c d q : -  
n e n t )  - 
0.0 No I n j u r y  .: 't {!I c P O S S ~ ~ I ~  I n j u r y  
2 )  8 N o n i n c a p a c i t a t i n g  I n j u -  
r y  
( 3 )  A I n c a p a c i t a t i n g  I n j u r y  
F a t a l  I n j u r y  
:nknown 
I N J U R Y  C L A S S I F I C A T I O N  




T T o T T i i T - ~  Ip / 
Card Number 
Ir 11 
REPORTING DATA (99999 for Unknown I 
Date of Field Inveatigatlon I 
MO DAY YEAR I 
I -L- 
u I 3  I 5 7r 7 
Date Submit ted/Published 
(inside .title page) 
31 
Recommmda t ions/Conclus ions 
Matrix Cell - Number 
(9) for 
Human "9 or More" 




Pos t-Crash  
Vehicle 
4 Pre-Crash - 
5 Crash - 
6 Post-Crash - 
Environment 
7 Pre-Crash - 
8 Crash - 
9 Post-Craeh - 
-- -- 
7 T  2 0 2 1  z t t 3  
Team case number 
----------- 
2+ L S  2 6  27 21 21 1 6  31 32 33 34 
HSRI CPIR Editor 
x (1 )  JD ( A )  DS (J) AT 
(2) (B) HS (K) BW 
(3) BB (C) DL '(L) JS 
(4)  BP (D) JA (M) JW 
( 5 )  BG (E) JA (N) ST 
(6) SV (F) PJ (P) KF 
(7) PK (G) TM (Q) BP 
(8) JW (H) JD (R) PS 
(9) AM (I) GB (S) MH 
(0) Unknown (T) RC 
T *  
Othar Vehicle CPIR Rewrt lo. 
It 3 C u e  VQic fu ,  link 1 to 2, 2 t o  3, rrd 3 t o  1. r 
. 
Number of CASE VEHICXZS reported 
i n  accident (Completed CPIRs) 
3 8  
Original Vehicle Report Form 
I 
I 
(0) No Fonn (MDC) 
(1). CPIR - R1 
(2)  CPIR - RZ 
(3 )  CPIR - R3 
(4) NHTSA 
(7) CPIR - Baylor 
I Date Edited 
2nd edited by: 
I Date: I 8) UCLA - TRG - 5) Truck Form (1/74) 3 7  
Dupl ica te  Col  1-9 from P r e c e e d i n ~ i L  
I Il 




--. - - 
Vehicle  Fact a r s  
NIITSA Vehicia Condition 
A d  Maintenance R e ~ o r  t 
If (1) then 1 
i c a l  Malfunction 
(3) Not a p p l i c a b l e  l tnspection 
Inepec t ion  Records 
I 
R e g i s t r a t i o n  Records 
I Sheet  Metal Crush 
Diagrm/Sketch  
I n c h e ~  , Coded 
Maaeurement~ Taken 
Teleaccping Unit  
EA Stee r ing  Wheel 
A (Collrmn t o  Rerr) 




VM/M Code Inc l  udeb . 
Pho.tonraphe (number 1 
(B&W) P r i n t s  
WI'AL- , -t -- (Color) -_ Slides 
and 
Si t e /Loca t ion  Photos + 
Vehic le  E x t e r i o r  Photos 
'TOTAL= + 
Vehicle. I n t e r i a r  Photos + 
Autopoy/Medical Photos 
T o t a l  Number Pho toc  
(99 Unknown) 
(98) over 97 
-. . 
( 0 )  Unknown 
P s ~ c h o l o ~ i c a l  Fac to r s  
Psychological  Review 
Any Personal Interviews 
Katz Adjustment Sca les  
WAS1 
Michigan Alcoholism 
Screening T e s t  (UM) 
Dr ive r ' s  License Record 
(Previous Accidents)  
Medical Fac to r s  Cincluded) 
Medical Examiners/Autopsy 
AFIP Medicolegal Autopsy 
Toxicologica l/Alcohol ~ e s t  
Iacla&r Case Driver O n l y  
Inr tba1yr . r  
Medical Report 
Medical Summary/Diagram 
X-Rays (taken o r  included)  
Medical H i s to ry  
Accident Factors ( included) 
Map Locat ion 
C o l l i s i o n  ~ i a g r a r n l s k e t c h  
S i t e  Accident H i s to ry  
Narra t ive  Descr ip t ion  
Police Report 
Who Est l n ~ a  t e d  Speeds 
for Cnse Vclliclc 
(0) No One 
(1) I n v e s t i g a t o r  
(2) P o l i c e  
(3) Driver  
(4) Witness/Passenf er 
(8) Other: 
(9) Unknown 
P r i o r  t o  Impact 
A t  Impact 
HIT LAB NUMBER Washtenaw Co, Mi. O n l y  
--.I+---- 
51 5r LO L I  L Z  ~3 b4 
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Card 9 2 Co~it inued - 
3 4 ----- 
:'SYCHOLOC;ICAT. FAC'TOKS 
(Case Driver) 
S cress That Dav 
(1)  Argument v i t h  Re l a t i ons  
o r  Friends.  
(2) Argument with Boae o r  Co- 
worker 
(3) Loss of R i e n d  o r  Re l a t i ve  
(4) F inanc i a l  D i f f i c u l t y  
(5) School Problems1 Work 
Problems 
K a r i t a l  S t a t e  
(1) S i n g l e  
(2) Married 
(3) Common Law . (4) Separated 
( 5  Divorced 
(6) Widowed 
(0) Unknown - 
(6) Lega l /Po l i ce  Problems (7 P a r a l e g i c ,  amputee 
(7) Soc i a l  Agency/Consulor (8 )  O t h e r :  
Problems ( 9 )  None 
(8) Other  ( 0 )  Unknown 
(9) None u i e n t  Phys io lon i ca l_  
(0) Unknown Condit ion 
Code 
r 
1) Menstrual Period 
6 1 1  
I'HYSIOL~~CTCAI, FACTQ d (Cnse ~ I I Y E ~  
P e n a n e n t  P h y s i c L o g i c a l  
Conditi0n.q 
( 1 )  I n f i r m i t i e s  
( A r t h r i t i s ,  S e n i l i t y ,  e t c . )  
(2) D i a b e t e s  
(3)  B r a i n  ( E p i l e p s y ,  S t r o k e )  
(4) Cardio-Vascular  (Hea r t  
f a i l u r e ,  Angina, I n f e c t i o n )  1 ( 5 )  Vis ion/Hoar ing  R e s t r i c t e d  
1 ( 6 )  R e s p i r a t o r y  C o n d i t i o n  
Code 
S O  
~ ~ c u p a t i o n ( 1 9 7 0  Census Usere Guide) 
See Reference Manual 
(10) White Co l l a r  
(11) ~ r o f e s s i o n a l  ,Technical  
(12) Manager ,Administrator  
(except Farm) 
(13) Sa le s  workers 
(14) C l e r i c a l ,  kindred 
(20) Blue Col la r  
(21) Craf t m e n ,  kindred 
:22) Operat ives ,  except  t r a n s p o r t  
[23) Transport  equipment 
o p e r a t i v e s ( d r i v e r s )  
:24) Laborers ,except  farm 
:30) Fann Workers 
:3P) Farmers, Farm managers . .32) Farm laborers ,Farm foreman 
40) Serv ice  Workers 
41) Se rv i ce  workers,  except below 
42) P r i v a t e  household workers 
50) Housewife 
60) Student  
70) M i l i t a r y  
20) Retired 
Uneaployed(over a month) 
30) Unreportrd,Unknovn 4 
(Choose no more than two) 






(03) Blackouts  
(04) Dozing 
105) Fa t inue  
(06) Drunk 
(07) D r i n k i n g  Involved 
(08) Drug o r  Aledlcation (See pa s5) 
(091 Flu,  Headcold, e t c .  
(10) Fractured Member 
L 
S4,J 
. ) J  
.-ste:If s e v e r a l  jobs,  use major time 
I f  temp. unanployed, use  l a s t  j o b  I 
109 
- - 5 1 ,  
2) Pregnancy I 0 )  Hangover 
i t  
1 Not wearing co r r cc  t i v r  lenses  - - sb, s p  
(99) Other:- - 
Non-Impac t M ~ d i c a l  Condit ion $:: E; 
p y t a  
(0)  None 
(1)  Yes - Time and Type Unknown 
(2) Pre-Crash F a t a l  
( C l i n i c a l  Death a t  Wheel) 
( 3 )  Pre-Crash Non-Fatal 
( P r i o r  I n l u r y ,  Stroke) 
(4) Pre-Crash Unknom Type 
( 5 )  Post-Crash F a t a l  (Drowning) 
(6) Post-Crash Non-Fatal 
( 7 )  Post-Crash Unknom Type 
(8) Other:  
( 9 )  unknown 
I 
- '5 d 
I Code I Col 
Duplicate Col. 1-9 from F r e e r e d i n g 9  1 ( 3  11 
Y 
ME VWICLE HAtFUNCTION 




(07) Throt t le  System 
(08) Driver Control8 
(09) ?ower Train 
(10) Fuel System 
(11) v i s i b i l i t y  1t-8 
(12) Other: 
413) ~ p ~ l i c a b l e ,  but  u n k n o ~  
Departure - - , 
31 From 3 , ! R  




31mber of Previous Moving 
Violations 
* 
Number of P r e v i o u ~  Col l i s ions  
* 
Number of Previous ~ i c e n s e  
Suapeneions 
* 
Uee (8) f o r  "More than 7."  
Use (9) f o r  unknown. 
CA!,I v ~ l ~ I ( : l ~ ~  l ) l ) T \ ' l  ? ' S  
TRIP PLAN 
(01) Brake System 
(02) Exhaust System 
(03) Steering System 
(04) Suspension System 
(05) Tires 
(06) E l e c t r i c a l  System 
primary Item Noted Above 
(01 to 13) from above 
(00) None 
(99) Unknown 
Bad ~ o u t i n e  ~ a i n t e n r a c e  been 
Perf onned .- -. 
ME ~~ERICLE DRIVER'S RECORD 
mj,ver Education 
(1) None 
(2) High school 
(3) ~ammercial 
(4) l n f a m l  
(5) Hil i tarY 
(6) prof essional  
(8) Other:- 
(9) Yea, Unknovn murce  
(0) llnknown 



























I 3  
I 4 
I 5 
/ A  
I 7  
/ 8 












(6) Cocktail Lounge/ 











peat lna  t ion 
Code a s  above 
Famil iar i ty  (1,2,0) 
Area Famil iar i ty  (1,2,0) 
Route Useage 
(1) Daily 
(2) Weekly (1-4 times) 
(3) Monthly (1-3 times) 
(4) Quarter ly  (1-2 
times) 
( 5 )  Annually (1-3 
times) 














Con t inwd 
$"H - rmac o l ~ ~ t c s l  Anent4 Noted 
( toted, but not ntee~ear tly ca~lsal) 
(1) Yee, Unknown or Other: 
(2) None noted, No M t a r t ,  (000) 
(3) Sclmulants, Prescriptive/~arcatlcn 
(Amphetamine8 , cocaine, bennies) 
(4) ' Stimulants, Over-the-counter 
(Caffiene,'no dot') 
(5) Depressante, Prescriptive/~arcotics 
(Barbiturates, opiaeee, tranquilizers) 
16) Depressants, Over-the-Counter 
(Alcohol, slee?ing compounds) 
(7) Antihistamines 
48)  Hall.ucinogens 
(~~~),~~~,mescaline,psilocybin) 
(9) Marijuana 
(0 )  Unknown 
CRASH FAC'l'(rRS 
Inital Clock Direction of Rollover 
(Caee vehicle, horizontal clock) I I 
(12)- - Over Front End 1 I 
I (09)- (03) -Over Right 
Over 
l e f t  (06)- - Over Back End 
I (00) No Rollover 
(98) Rollover ,3irec t ion Unknown ' 1  
(99) Unknown if Rollover 
I 
I 
. Blood Alcohol Level (K X )  
I- 
(999) Unknoan, No Results 
(000) , No Drinking, or "-Results" 
POST CU;iH FACTiiRS 
gaee Vehicle. Final Location 
(1) In Traffic kay 
(2) On Fhoulder 
(3 )  Of f-Raad$edien 
(4)  Of f-RoadtSide 
(5) In Water way 
. -  
Case Vehicle, Final Attituds 
O'clock Position 
(12) - Upright I I 
f o s  t Arcident Factorr: IT 
Inverted I 
o ' C ~ O C ~ ~  I- - bb,* • 
Fire Control used, if fire (1,2,0) 
Extrication used (1,2,0) 
Ambulance Service used (1,2,0) 









Duplicate co? 1-9 from p r e c e e d i n g j  2 
3 6 ( 0  4 1  
1 
PRE CRASH PHASE 
Total  X a e r ~ ~  Available 
To ta l  Energy f o r  f i r s t  
c o l l i s i o n .  See Energy 
Table.  Use 9999 f o r  unknown. 
- -  






(1) Freeway (Limit Access) 
(2) Urban 
(3) Urban-Rural (House 
near road) 
(4) Rural (Fields)  
(9) Unknown 
Par t i cu la r  Location 
(01) l-Lane, Not In te r sec t ion  
(02) 2-Lane, Not In te r sec t ion  
(03) 3-Lane, Not In te r sec t ion  
(04)  Mare than 3-Lane 
(05) Off Road 
106) In tersect ion 
(07) Expressway 
(08) Interchange, Main Lanes 
(09) Interchange, Other Lanes 
(Ramps) 






PlU-CRASH MOVEHENT Q MOST RESPONSIBLE 
'code 
- VEHICLE 
Pre-Crash Dasic Movameat 
(1) S t ra igh t  Ahead 
(2) Turning, Curve Following 
(3) U Turn 
(4) Reverse, Backing 
(5) Lane Changing 
(6) Parked, Stopped 
(7) Entering, Leaving 
Driveway (use 4 i f  
backing) 
(8) Sta r t ing  t o  Move 
(9) Unknown 
, m r a c t e r  of Movement 
(00) S t ra igh t  Ahead 
(01) S t ra igh t  Ahead, Roed 
turned t o  l e f t  
(02) S t ra igh t  Ahead, Road 
turned t o  Right 
(03) Off RHS of Road 
(04) Off RHS of Lane 
(05) Off US, and back again 
(06) Veered Right 
(07) Turned Hard Right 
(08) Off LHS of Roed 
(09) Off LHS of Lane 
(10) Off US, and back again 
(11) Veered Left  
(12) Turned Hard Left  
(13) Vehicle Stopped 
(14: Other 
(99) Unknown 
Primary Factor  Responsible 
For Accident 
(1) Driver  Omf s s i o n  o r  Unaware 
Er ro r  
(2) Driver  Commission o r  Aware 
Er ro r  
(3) Vehic le  Defect  
(4) Traf f icway Defect  
(5) Ambience 
(9) Unknown 
Report Numbers of Vehicles Ranked i n a r d e r  
of Responsibility f o r  Causing Col l i s ions  
~1 0 ' s  fo r  No Vehicle 
mteAll a ' s  f o r  Non-Case Vehicle 
Al l  9's f o r  Unknown 
F i l l  in  a l l  Responses 
met Responsible Vehicle 
- - -- - - - - -  L 
L L It  ( 6  ' 7  I t  l q  2 1  
Second Most Responsible Vehicle - - - -  - - -  
1 3  1 4  t c  d~ ' r  53 T 
















(1) H O S ~  ~ e e p o n s i b l e  
(2) Second Most ~ e s p o n s i b l e  
(3) Third ~ o s t  ~ e a p o n s i b l e  
. . . Etc. 










Card 93  ont ti nu dl 
a t  ~ ~ ~ ~ o n r i b l e  Vehicl 1 
*-nd second 
most s i gn i f i c an t  1 
(00) No Error 
(01) Under Estimation 
(02) Fall ing Asleep, Blackout, 
Death-at-Wheel 
(03) Diverted Attent ion 
(04) Inexperienced Driving o r  
E r r a t i c  Driving 
(05) Drunken Driving, Drinking 
Involved, o r  Narcotic8 o r  
Nedicat ion 
(06) ~ i g h t  of Way 
(07) Turning Error  
(08) Signal l ing Error 
(09) Speeding 
(10) Overtaking 
(11) Folloaing too Closely 
(12) Signs, Signals  Diqobeyed 
(13) Wrong Way i n t o  oncoming 
t r a f f i c  
(14)  Lack of Lights 
(15) Lack of Brakes 
(16) Other: 
(17) Avoidance -Maneuver 
(18) Over cor rec t  ion maneuver 
(99) Unknown 
Degree of Driver At ten t ion  
(1) No Awareness 
(e. g . asleep)  
t; 
1 Complete Awareness of 
a l l  Driving Tasks 
(9) Unknown 
Driving Complexity 
@ Complete Fami l ia r i ty  
(e.g.  Familiar Car, 
Frequent Route, and 




(5) Peak Complexity 
(e.8.  Peak Hour T r a f f i c  




(2) Steer ing  
(3)  Braking and S teer ing  
(4 )  Acceleration 
(8J Sccakrrt ion and S t e e r i n g  
(6) Brake Release 
( 9 )  Unknown 
Moat i k rpans ib l e  Vehicle 
s~~ b s t  Responsible Vehicle 
Vehicle Combination 
(8.0. 5 , 6  - Bur ,  Motorcycle) 
(0) No other  Vehicles 
(1) Large Car ( ) 3800 l b s )  
(2)  Mediw Car (2800-3800 l b s )  
(3) Small Car (< 2800 l b s )  
(4) Truck ( Inc ludes  Vans & P i c k u p s )  
(5) Bus 
(6) Motorcycle 
(7) U t i l i t y  o r  Jeep 
(8) Other: 
(9) Unknown 
Most Responsible Vehicle 
Secoad Y!st Responsible Vehicle 
Movement of Second Most 
Ree~onrI b l e  Vehicle 
(0) No Second Vehicle 
(1) S t r a i g h t  Ahead 
(2) Lef t  Turning 
(3)  Right Turning 
(4) Stopped 
( 5 )  Otherr . .- 
(9) Unknown 
bzardo:as Road Conditions 
(Rank by Signif icance)  
Cause O n l y  
(0) None 
(1) Surface Under Water 
(2) Surface S J ippery 
( o i l ,  i c e ,  w ~ t " r , e t c . )  
(3) Shouldera S l ippery  
(4) Weather Obstruct ions 
(snow, fog ,  e t c . )  
(5) Light (sun, head l igh t ,  erc.) 
(6) Obstaclc  on Road (e.g. car) 
(7) Road Construction, Repair 
or D i s r epa i r  
(8) Other: 
(9 )  Unknown 

























Report Number Card Type 
HSRI ANALYSIS 
N o t  t o  be f i l l e d  i n  
by f i e l d  i n v e s t i g a t o r  
Case Vehicle 
WPH at Impact 
(999 Unknown) 
Primary Damage Index 
(99-0000-0 Unknown) 
Secondary Damage Index 
Sheet Metal Crush 
(98 i f  over 97 inches) 






Other Vehicle I 
Other 
MPH a t  Impact --- 
(888 for N'A) I I S L  4.1  
Damage Index Unknown, No damage, 
(99-000-0) NO Other Vehicle I 
-- 3 1 ,  
CASE V E H I C L E  DAMAGE A N A L Y S I S  SUPPLEMENT 
DAMAGE A N A L Y S I S ,  CONCURRENT DAMAGE, 
C A S E  V E H I C L E  O T H E R a  V E H I C L E  
P r i m a r y  D e f o r m a t i o n  
CDC ( V D I )  c~rd - 4 - 5 
10 
[PERCENT CRUSH] 
I N C H E S  CRUSH 
( M a t c h  1 s t  CDC L e t t e r )  
C O N F I G U R A T I O N  
CRASH EVENT NUMBER 
SPEED A T  I M P A C T ,  
W I T H  ERROR 
[ B A R R I E R  E Q U I V A L E N T  
S P E E D ]  
S e c o n d a r v  D e f o r m a t i o n  
CDC ( V D I )  
[PERCENT CRUSH] 
I N C H E S  CRUSH 
( M a t c h  1 s t  CDC L e t t e r )  
C O N F I G U R A T I O N  Card_46_ 
rb 
CRASH EVENT NUMBER 
SPEED A T  I M P A C T ,  
W I T H  ERROR 
[ B A R R I E R  E Q U I V A L E N T  
S P E E D ]  
T e r t i a r y  D e f o r m a t i o n  
CDC ( V D I )  
Note#: 1 .  Bracketed I n l ~ ~ r m a t i o n  is Opt lona l ;  Blank-Unknown 
1. 99-0000-0 - Unknown o: No CDC 
3.  For Speedn, 9 ' s  - Unkno. n Speedr, 8'. - W ( A ;  No 
Other Vbhicle  
4. For Inchem Cruah, 9 '6  - Unknown, O'r - No Crurb 
or N/A--No Other Vehic le  -
115 
SEQUENCE OF C R A S H  EVENTS Code 5 p a i r s  i n  sequence 
Crash Event Vehic le  o r  Objec t  Contacted 
Event #1 
Event 82 
Event #3 r- -- 
Event #4  
Event #5  
51- -- 
All Crash Events and invo lved  Objects /Vei!c les  a r e  coded beginning 
w i t h  t h e  f l r s t  damage o r  i n j u r y  prodcclng even t .  Then code each ca se  
v e h i c l e  even t  cbrono log ica l  l y  u n t i l  t h e  v 5 h i c l e  s t o p s .  Both s e r i e s  
o f  E v e n t  and Vehic le /Object  codes a r e  p a i r s .  No Event,  No Ob jec t  = 
( 9 9 1 ,  (99). 
SIDE D O O R  G U A R D  B E A M  
Beam P r e s e n t  2 )  No Beam i n  Doors - 
3 )  No Doors + SKIP REST OF P A G E  5 5 
YES: ( 1 )  Unknown Which Doors 
( 4 )  Front  Door Only 
( 5 )  Front  and Rear 
(0) Unknown 
L e f t  R i g h t  
F ron t  o r  Rear Door ( 2 )  N O  D i r e c t  Damage 
bi r e c t  Damage + SKIP ' R E S T  O F  P A G E  
(3)  NJA, No Door 
YES: 1  C D C  Unknowr 
4  Primary C D L  
Secondary 'iiC I I 
6 )  Ter t - i a ry  C D I '  
9 )  Other  o r  Milor 
( 0 )  Unknown 
Maximum Inches Crush (Doors)  
( 0 0 )  = No Crush o r  No Door 
Fron t  
56 3-7- 
Front  
6 2 Ba- -- 
Rear 
64' -- 0 6 
Beam Involvement I 2 )  No Involvement 3)  N / A ,  No Door or No Beam 
Extent  Unknown 
Beam Contact  Only 
DAMAGED (Bent o r  Dent) 
5 No Sepa ra t i on  .ant I s  I b6 m- Unknown Sepa ra t i on  
D A M A G E D  and SEPARATED 
7 Ex ten t  Unknown Rear r 77- 
8 R a r t i  a1  Sepa ra t i on  I 9 )  Comp1et.e Sepa ra t i on  
(0) Unknown 
Crash Events (2/74) 
( 0 )  Di r e c t i  o n  Unknown 
. Vehicle t o  Vehicle ( 1 )  Same D i r ec t i on :  St ruck Other Vehicle 2 Same D i r ec t i on :  St ruck By Other Vehicle 
( 1  B o t h  Moving I 3 Same Di r ec t i on :  Other ,  U n k n o w n  ( 2  Case Vehicle Stopped 4  Opposite D i r ec t i on :  St ruck Other Vehicle - ( 3 )  Other Vehicle Stopped 1 5 I Opposite D i r ec t i on :  St ruck By Other Vehicle 
( 6  Opposite D i r ec t i on :  Other ,  Unknown 
( 7 )  Angled (>15O):  St ruck Other Vehicle 
( 8 )  Angled (>I  5') : Struck By Other Vehicle 
( 9 )  Angled 0 1 5 " ) :  Other ,  U n k n o w n  
Vehicle t o  Object  ( 0 )  A n d  Other o r  Unknown ( 1 )  And  Def lected (o r  Rebounded) 
On-Roadway Object Co l l i s i on  ( 2 )  A n d  Went Over * 
( 4 )  St ruck *: ( 3 )  A n d  Crashed Through * 
( 4 )  A n d  Stopped 
Off-Roadway Object Co l l i s i on  (5) And Rotated Around * 
( 5 )  Struck 2 :  ( 6 )  A n d  Was Impaled By * 
( 7 )  A n d  Remained on Top of * 
(8) From Behind 
(*  = s p e c i f i c  ob jec t  s t r u c k ,  
t o  be coded i n  the  ad jacent  
Object Contacted columns) ( 0 )  Other o r  U n k n o w n  Action 
( 1 )  Off Lef t  S ide ,  No Median 
( 2 )  Off Lef t  S i d e ,  I n t o  Median 
( 3 )  Off Right Side  
( 4 )  Off ,  Other o r  Unknown 
( 7 )  Ran-Off/Re-Enter Roadway ( 5 )  ~ e - E n t e r ,  Same Di rec t ion  
( 6 )  Re-Enter, Opposing Di rec t ion  
( 7 )  Re-Enter ,  Other o r  Unknown 
( 8 )  Crossed Median In to  Opposing Lanes 
( 9 )  Crossed Center1 i ne  I n t o  Opposing Lanes 
( 0 )  Other ,  Unknown 
(1 ) Overturns 0 9 0 " )  
( 2 )  P ro jec ted  In to  Air 
( 8 )  Mi s c e l l  aneous Events ( 3 )  went Up/Down Embankment 
Case Vehic le :  I 4 )  Entered Body of Water 5 )  Sp in s ,  Sk id s ,  Swerves Out-of-Control  
( 6 )  s t r u c k  by F a l l i n g ,  Prot ruding or 
Thrown-Up 0b.ject 
( 7 )  Stops Suddenly With In ju ry  B u t  No C o l l i s i o n  
Towed Vehicle:  ( 8 )  Breaks Loose o r  J ackn i f e s  
Vehicle o r  Driver :  ( 9 )  Assaulted by Other Person With Weapon 
or Other Vehicle 
( 3 )  Concluding Event 
Other ,  Unknown 
Coasted t o  Rest 
BrakedISkiddedlSpun t o  Rest 
Stopped Abruptly 
Under-Control,  Pulled-Over 
Under-Control,  Continued O n  
(00) Unknown (99) No Event 
V e h i c l e s / ~ b j e c t s  Contac ted  (1/22/74) 
01-39 Autos and Trucks 
40-69 Other  Vehicl'es 
70-76 P e d e s t r i a n s  and On-Roadway O b j e c t s  
80-97 Off-Roadway O b j e c t s  
98 Other :  
99 No O b j e c t  
00 Unknown 
V e h i c l e s  
0 1  I n t e r m e d i a t e  (GM A Body) 
02 s t a n d a r d / F u l l  S i z e  (B Body) 
03 Luxury (C Body) 
04 Limousine (D Body) 
0 5  P e r s o n a l  Luxury (E Body) 
06 Spec ia l ty /Pony  (F Body) 
07 Grand P r i x  ( A-SP Body) 
08 Compact ( X  Body & Y Body) 
0 9  sub-compact/Mini-Imported (W) 
10 Super S p o r t  ( C o r v e t t e )  
17 pickup-Car (Ranchero) 
18 sub-compactAini-USA (H Body) 
1 9  European S p o r t s  C a r s  (MG) 
20 Unknown Automobile Body 
s i z e  - S t a n d a r d  S p e c i a l t y  S p o r t s  
Mini  0 9 , 1 5  -- 19 
Compact 08 0 6 10 
I n t e r m e d i a t e  0 1 , 1 7  0 7 -- 
Standard  0 2 0 5 - - 
Luxury Sedan 03 -- -- 
Limousine 04 - - - - 
Mult ipurpose  Passenger  V e h i c l e  
14 U t i l i t y  ( J e e p ,  Bronco) 
1 5  ~ a r r y a l l / P a n e l  Truck 
16 Pickup-Camper (Canopy, S h e l l )  
17 pickup-Car ( ~ a n c h e r o )  
21  Motor Home 
22 S l i d e - i n  Camper 
3 1  Chassis-Mounted Camper 
Truck -
11 Small  Van (Econoline)  
Pickup 
Unknown L i g h t  Truck (<I$ Ton) 
C a r r y a l l / P a n e l  Truck 
pickup-Camper (Canopy, S h e l l )  
S l i d e - i n  Camper 
Unknown Truck Type 
Chassis-Mounted Camper 
D e l i v e r y  Van (Walk-in) 
S t r a i g h t  Truck 
Truck-Tractor  
Chass is-Cab 
Unknown Heavy Truck (714 Ton) 
T r a c t o r  + Semi-Tra i le r  (Semi) 
Truck ( o r  Semi) + F u l l  T r a i l e r ( s )  
40 Unknown Bus Type 
4 1  School  Bus 
42 I n t e r  C i t y  (between) 
43 I n t r a  C i t y  ( w i t h i n )  
Motorcyc les  
50 Unknown Motorcyc le  Type 
51 1 - 7 5 ~ ~  
52 7 6 - 1 2 5 ~ ~  
53 1 2 6 - 2 5 0 ~ ~  
54 251-5OOcc 
55 5 0 1 - 7 5 0 ~ ~  
56 751+cc 
57 3-wheels ( o r  w i t h  S i d e c a r )  
S p e c i a l  Purpose V e h i c l e s  
60 ~nknown/Other  S p e c i a l  V e h i c l e  
61  Snowmobile 
62 ATV, A l l  T e r r a i n  V e h i c l e s  
63 Amphibious V e h i c l e  
64 Farm V e h i c l e s  
65  C o n s t r u c t i o n  V e h i c l e s  
66 T r a i l e r - P r i v a t e  (camper) 
67 Trai ler-Commercial  ( c a r g o )  
68 T r a i n  (Cars )  
69 Locomotive, Swi tcher  
O b j e c t s  
P e d e s t r i a n  
B i c y c l i s t ,  Other  P e d a l c y c l e  
P e d e s t r i a n  Conveyance 
( e . g .  Person  Rid ing  Animal, C a r t ,  e t c , )  
Large Animal 
F a l l e n  O b j e c t s  such  a s  O b j e c t s  Dis lodged  from Other  
V e h i c l e s ,  F a l l e n  T r e e s ,  Rocks, e t c .  
T r a f f i c  Cones, B a r r e l s ,  C o n s t r u c t i o n  B a r r i e r s  
C o n s t r u c t i o n  o r  Emergency Equipment 
S i g n  P o s t s ,  U t i l i t y  P o l e ,  Tree  
D i t c h  
Embankment, Snowbank 
Ground ( R o l l o v e r  Only) 
Curb (Damage Produc ing  Impacts  Only) 
C u l v e r t  
Fence 
Hydran ts ,  S h o r t  P o s t s ,  Stumps 
Small P o s t s / T r e e s ,  Rura l  Mail  Boxes, D e l i n e a t o r s ,  
Mi le  Markers 
B u i l d i n g  
P i e r ,  P i l l a r  ( e . g .  Br idge  Suppor t )  
Abutment, R e t a i n i n g  Wall 
Br idge  R a i l  
Guard R a i l ,  Leading S e c t i o n  
Guard R a i l ,  Middle o r  Unknown S e c t i o n  
Guard R a i l ,  T r a i l i n g  S e c t i o n  
Guard P o s t s  (Timber, M e t a l ,  Concre te )  
Cable ,  Fence B a r r i e r  
Concre te  B a r r i e r  (Median) 
Impact A t t e n u a t o r  





U.S. Wf ARlIr'ElIT OF TRANSYORIA1 ION 
NATlOilAL- HIGtiVAY TRAFFIC SAFETY AOMl NlSTRATlON VEHICLE CON01 T I  ON AN0 MA l NTENANCE REPORT 
I I 
TIRES L F  LR RR RF irnnuai 
HEIA I R I  fJG TREAD CXIIAUST SYSTEM DEFECTS I >EPTH (1132 in.) (1,2,3,0)* DESCRIBE 
.---.. ., ". ... ..n.,.-^. - 7 .  r O O T  .. ,-.. ... -. . " .--- .-  . - . 
PRESSURE TO 0r'nk;E FFOAL FOR-I 
MIN. DOES PEDAL MAlElTAlN I T S  
POSI T I  ON7 (1.2.'3.0)* 
CGl r l i tT iON OF GLASS (PRECRA:BH) 
LEFT RIGHT 
! ::r~t,l I 0:; PRESSURE 
\PSI C) 
UAVALED I t ICOLLISIO l4  
!la2,3,0)* 
tV lDEkCE OF IRREGULAR lREA0 
"EAR (l,2,3,0)* DESCRIBE L F  








TAILGATE OR BACKLIGHT 




5 LIGHTLY SOILED 
(6) HEAVILY SOILED 
YA l NTENANCE AND INSPECT 1 ON 
LUBR I CAT I014 STICKER 
MILEAGE 
DATE 
SERV l CE 
PERFORMED 
INSPECFIOIJ %TICKER 
GENERAL l NFORMATI ON 
Wl  TCH OR CONTROL POSI TION AT 
TIME OF COLLISION 
lS3.J: PIG AGEiriCY 
DATE - -  
SERIAL NO. 
STATION 140. 
W l  NDSIIIELD 
W I  PERS 
HEADLI GHTS 
PARK l NG 
L IGHTS 
HEATER 
L V I  DEtJCE OF PREVIOUS TIRE RE- 
I'AIR (1.2,3,0)* DESCRIBE LF 
LR 
EVIDENCE OF DEFECTS ASSOClagrL. * 
RR WITH THE ENGINE OR ENGINE- 
DRl VEN ACCESSORIES (1,2,3#0)* 
RF DFSCR l BF 




A I R  
COt4DI T I  ONER 
NOTES 
(3) Not a p p l i c a b l e ,  (0) Unenown 
(1) 014 (3) NOT APPL~CABLE 
( 2 )  OFF ( 4 )  UNKNOWN 
COtiDl t l Of4 OF 
MINDSHIELD W I P H I  
BLADE 
tECTS (112.3.0)* DfSCRlSE LF NOT EQUIPPED (6 ) -  ~ ~ ~ ~ ~ ~ L Y  
BLADE MISSING POOR C LR 0 UE4KtJOWN 
RR 
W l  NDSHIELD WIPER ARMS EQU l PPED 
- , W I T H  ANTI-WINO L I F T  A I R  F O I L S  





STEERING AND SUSPENSION FRONT. GLASS 
BRAKE F L U I D  LEVEL I N  
r W E R I  NG WHEEL FREEPUY I N  I MASTER CYLINDER ( l n c h e s )  )E GRE E S REAR POSl TlON OF MOVEABLE GLASS PAIJES . 
RIGHT DRY T O 1 1 2  4 Z O R M O R E  LEFT 
101 UNKNOYN so - FRONT. VEtJT 
RF 7 3 1 4  OPEN - 
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SECTION 1 . INTRODUCTION 
The fourth task of the 1973 MDAI Report Automation and Utilization 
contract called for s system of coding accident causal factors reported in 
MDAI cases to  be developed based on materials comptled durtng work on the 
accident causation bt6ltography dur ing  the previous contract; scheme being 
developed 6y Indfana Untversl ty; and matertal from the Accident Investigation 
Divtsl'on, NHTSA, Tffe scheme" was t o  code spectf-tc causes l'ndtvidual ly ,  w i t h  
a second la te r  effor t  addressed to reffnements, e.g. representatfons of the 
interrelationships between causal factors. 
A deta-tled scheme for coding specific acctdent factors i s  presented 
following a dtscussfon of the rationale used in developing the coding system. 
The system presented i s  fntended as a prototype for f ie ld t r i a l ,  comments 
and further reftnement, 
The tnterest  ?n and need for accident causation studies remains high 
yet procedures for the systematic study of accident causation are s t i l l  
fai'rly weaR. Tt 1s recommended that work towards developl'ng systematic 
frameworks for studying pre-crash accident factors be continued, as an 
essential ingredtent t o  any future study of the accident process. 
HavelocR* has asRed b o t h  highway safety researchers and decision makers 
t o  name the htgRway safety act ivt t ies  they would most l ike to see supported 
by the "safety dollarM from a l t s t  of ten potential prtorfty areas suggested. 
Researchers and dectsfon makers agreed on the t o p  prtorl'ty ?tern: "research 
on tRe causes of acctdents" Accctdent causatton was one of ten priority 
areas, yet received 25% of the vote, 
Nhtle some may question whether detailed empirtcal or scient i f ic  studtes 
of the wcident causatton process are practical, beneftcial or profitable, 
the interest  t n  studytng the accident process i s ,  indeed, broadly based, 
Tn practice, the systematic study of accident causatton has not reached the 
level of maturtty (and support] accorded the stlrdy of injury causation. 
This "lack of experience" may Rave obscured the potential benefits that 
m t g h t  be realized, 
The premtse upon which thts  task was based i s  that any study of accident 
causat-ton must rest  on a solid and systematic framework that is  dtrectly 
susceptfble to computer processtng and s ta t i s t ica l  analysis. The diagrams 
and narrattves currently used fw recording accident descrl'ptl'ons do not 
permit the aggregatfon of  each fnvestigator 9 experience in a consistent 
manner for further emptrtcal study, Thus, t o  date most accident causation 
studies have consisted of correl ations between traf f f  c u n i t  demographics and 
*Have1 ock, R ,  , " A  National Problem-Solving System: Highway Safety Researchers 
and Decfsfon Nakers ; V e n t e r  for Research on Uttl Tzati'on of Scientific Know1 edge, 
Insti tute for Soctal Research, Universtty of Michigan. DOT Contract Number 
FH-11-6900, May, 1971 , pp  103-1 06. 
accident rates or of educated observattons derived from a limited number of 
detailed cl intcal acctdent tnvestfgati'ons, 
I t  i s  obvtous that before meaningful analysts of a large number of acci- 
dents can proceed some sort  of organizatfon must be tmposed upon the data. Such 
systematic organfzatfons tend t o  reduce acctdent tnformatton to  common deno- 
menators, and, as such, wTll tgnore some detafls,  However, i n  this  area of 
chronic disorder, an orderly approach d i c h  f s  conductve to organjzed study 
i s  highly desirable. The schema descrfbed here -ts only suggestbe--one step 
in an attempt to demonstrate potenttally beneftcial approaches to increased 
understanding of the acctdent generation process, The need for contl'nued 
evolution ?s clear. 
There are potentfal benefits i n  several areas. The f i r s t  i s  a consistent 
accident descrtptton language, The very act of creatfng classes and code 
categories forces a thorough and consistent label t n g  and def inttion of each 
factor t o  be recorded. The resultant "l anguageM greatly f ac i l i t a t e s  com- 
municattons between a l l  persons concerned w t t h  pre-crasR acctdent factors. 
I t  encourages cornprehensfve and consfstent consfderation of the entire 
spectrum of pre-crasR factors by the f ie ld accfdent fnvestigator. 
Secondly the '"languageM provides the interpretative framework required 
by the data analyst. TRe framework of  accident factors should continually 
reflect our best understandtng o f ' d e  accident phenomena. Conversely the 
framework provides the analyst with the overview and observational power necessary 
t o  the understandtng of large compilatl'ons of fndl'vidual acctdent tnvestl'ga- 
t ions,  and hence i s  conductve to further consideratton of the accident gene- 
ration process t tsel  f .  TRus the evolution of the accident factor coding 
framework i s  strongly interactfve wj t h  the enhanced understanding of accident 
causation, 
As a f i r s t  step t n  th is  study an annotated biblfography of selected 
accident causatfon 1 i terature was compil ed d u r i n g  the prevtous MDAI Report 
Automation Contract.* The 88 items cited were not an exhaustbe survey of 
the 1 i terature ,  b u t  rather a broad sampling of thoughts of those concerned 
with tnterpretation of accfdent causatton, Many of the publ i cattons covered 
dealt with motor veRtcle accidents specifl'cally. While there was an abundance 
of publ  ications concerned wtth case studies and specific causative mechanisms 
(e.g. alcohol ) there appeared t o  be a pronounced lack of 1 i terature addressing 
the purely theorettcal aspects of t r a f f t c  accident causatton, The btbliography 
was organtzed f n t o  categories based on these dichotomies of the l f terature,  
Of the l t terature  reviewed two sources provtded the primary materials and 
guidance used: Perchonok of Calspan** and the Instf tute  for Reseqrch t n  Public 
*'Selected BfGl iography of Accident Causation LiteratureM, Appendix C of 
"Mu1 t idisctpl Pnary Accident rnvestigation Report Automatfon, Program Revfew," 
Highway Safety Research Instf tute ,  Contract DOT-HS-031-1-037, October 1972. 
**PerchonoR, K., "Acctdent Cause Analysis," Cornell Aeronautical Laboratory, 
Report No. ZM-5010-V-3, July 1972 (and other Perchonok reports). 
S a f e t y  (IRPS) of  I n d i a n a  U n i v e r s i t y . *  The r a t i o n a l e  used was t o  i n t e g r a t e  
e x i s t i n g  causal  cod ing systems t o  a p r a c t i c a l  e x t e n t  r a t h e r  than t o  " r e i n v e n t  
t h e  wheel. " The conceptual  t z a t i o n  process was g r e a t l y  simp1 i f i e d  by t h e  
r e c e n t  I R P S  work i n  c u l l i n g  and tmplementing t h e  more p r a c t i c a l  aspects o f  
much o f  t h e  p rev ious  work i n  a c c i d e n t  causat ton,  
*A Study t o  Determime t h e  Re la t fonsh ip  between V e h i c l e  De fec ts  and Crashes, 
I n t e r i m .  Report  and Volumes 1-4, I n s t i t u t e  f o r  Research Pn Pub1 i c  Sa fe ty ,  
I n d i a n a  ~ n i ' y e r s i t ~ ,  C o n t r a c t  DOT-HS-034-2-263, November 1971 ( I n t e r i m  Repor t ) ,  
November 1972 (F ina l  Report ;  V 1 -4) .  
SECTION 2.  OVERVIEW OF CODING SYSTEM 
T r a f f i c  U n i t  I n v o l  vement 
The f i r s t  s e c t i o n  o f  the  Acc iden t  Causal Ana lys is  System was developed 
t o  code i n f o rma t f on  i d e n t i f y i n g  each t r a f f i c  u n i t ,  desc r i b i ng  i t s  movements 
be fo re  and i n t o  t he  c o l l i s i o n  and making some assessment o f  t he  s i g n i f i c a n c e  o r  
r o l e  o f  human, veRtc le ,  and environmental  elements i n  t he  c o l l i s i o n .  Most 
o f  these data elements have been u t i l i z e d  p r e v i o u s l y  i n  coding Level  I 1 1  
acc iden t  data a t  t h e  Highway Sa fe t y  Research I n s t i t u t e .  The coding f o r  
Ma jo r  Assessment has been developed and used by Ind iana  U n i v e r s i t y ' s  I n s t i t u t e  
f o r  Research i n  Pub1 i c  Sa fe t y  f o r  t h e i  r T r i  -Level Acc ident  I n v e s t i g a t i o n  
Program. 
The f i r s t  i t e m  i n  t h i s  sec t i on ,  T r a f f i c  U n i t  Number, i d e n t i f i e s  the  
p o s i t i o n  of each v e h i c l e  o r  ~ e d e s t r i a n  i n  the  c o l l i s i o n  and i s  an a d a ~ t a t i o n  
b f  d e f i n i t i o n s  developed by NHTSA and p r e v i o u s l y  used by a l l  i n d i v i d u a l  MDAI 
teams. The t r a f f i c  u n i t  number a l s o  assiqns t he  column f o r  cod inq f u r t h e r  
da ta  p e r t i n e n t  t o  t h a t  t r a f f i c  u n i t .   he-case Veh ic le  Number, as-coded ' 
accord ing t o  convent ions used a t  HSRI f o r  Level  I 1 1  data,  i d e n t i f i e s  the  
i n d i v i d u a l  i n v e s t i g a t i o n  team, t he  case number, and t h e  corresponding CPIR 
number o f  t he  t r a f f i c  u n i t ,  i f  any. T r a f f i c  U n i t  Type descr ibes t he  type o f  
t r a f f i c  u n i t .  To determine Ma o r  Assessment, t h e  i n d i v i d u a l  f a c t o r s  coded +f o r  each t r a f f l c  u n f t  a re  r e f e r r e d  t o  an t he  h i ghes t  c e r t a i n t y  l e v e l  o f  
Causal (Human, Vehi c l  e, and Environment) and Sever l  t y  I nc reas ing  (Human, 
Veh ic le ,  and Environment) f a c t o r s  i s  se l ec ted  as t he  major  assessment. 
Th i s  i n  e f f e c t  s p e c i f i e s  t he  number o f  elements t h a t  had a  r o l e  i n  t he  
c o l l i s i o n  and g i ves  some i n d i c a t i o n  o f  t h e i r  s i g n i f i c a n c e .  The T r a f f i c  
U n i t  R e s p o n s i b i l i t y  r ank ing  orders  each t r a f f i c  u n i t  accord ing t o  whether 
i t  was t he  most respons ib le  u n i t ,  t he  second most respons ib le  u n i t ,  e t c .  
Each t r a f f i c  u n i t  i s  considered accord ing t o  t he  e x t e n t  t o  which each u n i t ,  
i n  the  c i rcumstances of t h e  c o l l i s i o n ,  obeyed t r a f f i c  laws and " r u l e s  o f  
t h e  road",  was aware o f  deve lop ing t r a f f i c  s i t u a t i o n s  and cond i t i ons ,  and 
con t i nua l  1  Y took a v a i l a b l e  and reasonable a c t i o n  t o  ma in ta i n  sa fe  t r a f f i c  
f l o w  w i t h i n  t h e  system. Pr imary Fac to r  Responsible f o r  Acc iden t  i s  a  code 
which has p r e v i o u s l y  been used a t  HSRI and which i s  cont inued i n  t h i s  system, 
and i t  s imp ly  def ines which element had t he  p r imary  r o l e  i n  causing the-  
acc iden t .  T r a f f i c  U n i t  Movement i s  i d e n t i f i e d  i n  t h r e e  d i s t i n c t  phases: 
movement be fo re  the  c r i t i c a l  moment developed o r  was i m i n e n t ,  movement 
i n t o  the c r i t i c a l  moment, and l a s t  minute evas ive maneuvers. 
Among t h e  ttems p r e v i o u s l y  coded f o r  HSRI Level I I I data,  minor  r e -  
arrangements o r  a d d i t i o n s  have been made i n  severa l  cases. I n  genera l ,  
however, t he  data i tems i n  t h i s  system are  e q u i t a b l e  t o  da ta  i tems p r e v i o u s l y  
used, so t h a t  bo th  groups o f  da ta  can be u t i l i z e d  f o r  ana l ys i s .  
I n d i v i d u a l  Precras h  Fac to r  Coding 
- - - - - - - - -- -- .. - -- -. - . - . - - -. 
I n d i v i d u a l  p rec rash  f ac to r s  a re  t h e  s i n g l e  events o r  cond i t i ons  t h a t  
c o n t r i b u t e d  t o  t he  cause of the  c o l l i s i o n  o r  increased i t s  s e v e r i t y .  Th i s  
s e c t i o n  l i s t s  and descr ibes the  i n d i v i d u a l  f a c t o r s .  As many as t h i r t y  p re -  
c rash  f a c t o r s  can 6e coded f o r  each c o l l i s i o n ,  T r a f f i c  U n i t  Number i s  a, 
cod ing o f  t he  number o f  t he  t r a f f i c  u n i t  f o r  which t he  f a c t o r  was re l evan t .  
~ r a f f j c  U n i t  Fac to r  Number i n d i c a t e s  t he  number o f  f ac to r s  l i s t e d  pe r  t r a f f i c  
u n i t ,  i . e .  l f s t ) ,  2(ndJ, 3 ( rdJ ,  e t c .  Fac to r  Type i d e n t i f i e s  t he  f a c t o r  as 
Human D t rec t ,  Human Cond i t ion  o r  S ta te ,  Vehtc le .  or Environment. Fac to r  
Code s p e c i f i e s  t he  f a c t o r  number i n d i c a t e d  on t he  individual f a c t o r  l i s t s .  
m e  a re  provtsl 'ons f o r  codtng f a c t o r s  known t o  6e p resen t  b u t  n o t  spec i -  
f t c a l l y  I d e n t f f i e d ,  sucR as when some f a c t o r  reduc ing t he  c o e f f i c i e n t  o f  
f r t c t f o n  on t he  road  sur face  i s  known t o  be present  b u t  t he  exac t  na tu re  o f  
t h a t  f a c t o r  i s  n o t  known. Fac to r  C e r t a i n t y  i s  an es t imate  o f  t he  l e v e l  o f  
c e r t a i n t y  t h a t  an i n d i v i d u a l  event  o r  c o n d i t i o n  was a  f a c t o r  r e l a t e d  t o  the  
cause o r  t h e  s e v e r t t y  o f  an acc iden t .  Th is  l e v e l  o f  c e r t a i n t y  can be d e f i n i t e ,  
p robab le ,  o r  p o s s i b l e  and i s  determined by assessing t h e  p r o b a b i l i t y  o f  
ex is tence  and invo lvement  o f  t he  f a c t o r .  To assess Fac to r  C e r t a i n t y  a  
conven t ion  developed and used i n  acc i den t  research a t  t he  I n s t i t u t e  f o r  
Research i n  P u b l i c  s a f e t y  i s  fo l l owed.  Due t o  t he  f a c t  t h a t  two separate  
p r o b a b i l  t t t e s ,  ex is tence  and involvement,  a re  combined i n  t h i s  judgment, 
t h e  way t o  assess i t  i s  f i r s t  t o  decide the  p r o b a b i l i  t y  of ex is tence ,  and 
then, presuming exi 'stence, t o  decide t he  probabi  1  i ty  o f  involvement.  These 
two judgments r e s u l t  i n  one o f  n i n e  p o s s i b l e  combinat ions o f  ex i s t ence  and 
tnvolvement p r o b a b i l i t i e s  f o r  a f a c t o r .  A c h a r t  i n d i c a t e s  t h e  l e v e l  o f  
Fac to r  Cer ta in ty-  most s u i t a b l e  f o r  each o f  the  n i ne  p o s s i b l e  combinat ions,  
and t h e  app rop r i a t e  l e v e l  can be se lec ted  f rom t h i s  cha r t ,  For  example, if 
a f a c t o r  certainly e x i  
t h e  Fac to r  C e r t a t n t y  j 
and p o s s i b l y  was i n v o l  
f a c t o r  may be de le ted  
s t e d  and, presuming ex is tence ,  p robab ly  was invo lved ,  
udament i s    rob able. Or i f  a  f a c t o r  ~ o s s i b l v  e x i s t e d  
I L?,------L 
v e i ,  then t he  Fac to r  C e r t a i n t y  i s  p o s s i b l e  and t he  
i f  i t  seems t o  be unduly  specu la t f ve .  
ThTs technique i s  n o t  t o  be confused w i t h  f a c t o r  we igh t i ng  techniques 
o r  f a c t o r  s i g n i f i c a n c e  assessments, which a re  eva lua t i ons  o f  t h e  degree t o  
which an event  o r  c o n d i t i o n  c o n t r i b u t e d  t o  t he  occurrence o r  s e v e r i t y  o f  a  
c o l l i s i o n .  Assessment o f  t h e  degree o f  c o n t r i b u t i o n  o f  Causal ~ a c t & s  i s  
p rov ided  f o r  i n  t he  cod ing o f  Fac to r  S ign i f i cance .  
To determine Fac to r  S i g n i f i c a n c e  each event o r  c o n d i t i o n  i s  i d e n t i f i e d  
as be ing e i t h e r  Causal o r  S e v e r i t y  I n c r e a s i n g  i n  t he  c i rcumstances o f  t h e  
c o l l i s i o n .  A C a m a c t o r  i s  de f i ned  as an event  o r  c o n d i t i o n  necessary 
o r  s u f f i c i e n t  f o r  the  acc i den t ' s  occurrence. A S e v e r i t y  I nc reas ing  Fac to r  
i s  an event o r  c o n d i t i o n  n o t  necessary o r  s u f f i c i e n t  t o  cause t h e  acc i den t  
i t s e l f  b u t  which has t h e  e f f e c t  o f  i n c reas ing  t he  s e v e r i t y  o f  t h e  acc ident . *  
To f u r t h e r  def ine t he  s i g n i f i c a n c e  o f  Causal Fac to rs  t o  t he  occurrence of 
t he  c o l l i s i o n  one o f  t he  subcategor ies  o f  Causal Factors  may be coded i ns tead  
o f  t h e  main causal  category .  These subcateg-ff i c i e n t  , S u f f i c i e n t  
o r  Con t r i bu to r y ,  and Cont r ibu to ry .  S u f f i c i e n t  i s  de f i ned  as a  f a c t o r  which 
*For f u r t h e r  d iscuss ion  o f  Fac to r  S i g n i f i c a n c e  r e f e r  t o  A Study t o  Determine 
t h e  Re la t tonsh tp  between Veh ic le  Defects  and Crashes, V .  I., I n s t i t u t e  f o r  
Research i n  Pub1 i c  Sa fe ty ,  Ind iana  U n i v e r s i t y ,  Report  No. DOT-HS-034-2-263- 
VDP-72-1 , pages 28-32. 
operat ing - alone caused the  c o l l i s i o n ,  Con t r i bu to ry  app l i es  t o  f a c t o r s  which, 
when operat tng Sn combtnation w i t h  o the r  f ac to rs ,  exp la in  the occurrence o f  
t he  c o l l i s i o n ,  and the subcategory S u f f i c i e n t  o r  Cont r ibu tory  i s  used w i t h  
f a c t o r s  wRScR are  judged t o  Be somewhere between these two d e f i n t t i o n s .  
I n d i v i d u a l  Precrash Fac to r  L i  s t s  
The f o u r  ca tegor tes  of t n d t v i d u a l  f a c t o r s  from which t he  causal  and 
s e v e r f t y  l 'ncreas i ig  fac to rs  are se lec ted  a re  Human Condtt ions and States,  
Human D t r e c t  Causes, Veh tc le  Factors ,  and ~nv?ronment;l Factors .  Each 
l i s t  i s  organlzed l'nto up t o  four l e v e l s  07 subcategor ies o f  s p e c i f i c  de- 
s c r i p t i o n s  of fac to rs .  Provt  s ions a re  made fo r  t n d t c a t f n g  unspec i f i ed  o r  
unknown fac to r s  a t  d i f f e r e ~ t  l e v e l s  o f  the  c l a s s f f i c a t i o n .  Unspec i f ied  
f ac to r s  a re  those wPtcR a re  n o t  l i s t e d ,  such as "Road Surface Low C o e f f i c i e n t  
o f  F r i c t t o n " ,  cause no r  l i s t e d ;  and unknown f a c t o r s  are those which a re  known 
t o  be p resen t  b u t  a re  n o t  s p e c t f i c a l l y  i d e n t i f i a b l e ,  such as "Brake System 
Fa i  1  ure"  , cause n o t  f d e n t i f  i ed .  The advantage of t he  separate c a t e g o r i z a t i o n  
o f  unspectf-ted and unknown f a c t o r s  i s  t h a t  easy access i s  p rov ided  t o  un- 
s p e c i f i e d  f a c t o r s  so t h a t  they  can be r e a d i l y  i d e n t i f i e d  and added t o  t he  
l f s t s .  
Human Condt t tons and States a re  those f a c t o r s  such as i l l n e s s ,  f a t i g u e ,  
a l coho l ,  and o t h e r  ctrcumstances which reduce the  d r l v e r  o r  pedes t r i an ' s  
c a p a c i t y  f o r  safe t r a v e l .  The main ca tegor ies  a re  Ph s i o l o  i c a l  
Condi t t o n s  , I n g e s t i o n  o r  I n h a l  a t k n  o f  ~hafiacolofi*sj~h%7ojiciT 
Condi t tons,  and Experl'ence/Exposure, The f a c t o r s  are der i ved  p r i m a r i l y  from 
those coded previous1.y a t  t he  Hishway Safety Research I n s t i t u t e  f o r  Level  
I I I M D A I d a t a .  I n t h i s c l a s s i ~ i c ~ t i o n o n ~ y t h o s e c o n d i t i o n s o r s t a t e s  
which a re  es tab l i shed  as be ing r e l e v a n t  t o  t he  i n i t i a t i o n  o r  seaiveri t y  o f  t h e  
c o l  1  i'ston accordl'ng t o  t h e  procedure f o r  determi n i ng  Fac to r  C e r t a i  n t  a r e  
tnc luded  as f a c t o r s .  Wi th  t h i s  procedure, those instances ____dl! o f  a  con i t i o n  
whtch a r e  known t o  e x i s t  b u t  do n o t  meet t he  Fac to r  C e r t a i n t y  c r i t e r i a  f o r  
tnvolvement a r e  n o t  coded. 
The f a c t o r  l i s t  and d e s c r i p t i o n  o f  Human D i r e c t  Causes was developed i n  
Indfana 's  T r i - Leve l  accl'dent research prosram, The f a c t o r s  a re  those which . - 
r e s u l t  f rom a  p a r t t a l  o r  complete f a i l u r e  of t he  human i n fo rma t i on  process ing 
system. Examples a re  a  d r i v e r  who f a i l s  t o  observe a  s top  s i g n  and t r a v e l s  
i 'nto the  t n t e r s e c t i o n  w i t h o u t  awareness of the  dangerous si'tuatl'on, o r  a  
d r i v e r  wRo t a t l g a t e s  o the r  veh i c l es ,  unmindful  o f  t he  hazard t h a t  cou ld  r a p i d l y  
develop tf t h e  v e h t c l e  ahead suddenly came t o  a  stop. The main ca tegor ies  
o f  ~uman  D t r e c t  Causes a re  C r i t i c a l   on-performance', Non-Accident, ~ e c o g n i t i o n ,  
Decis ion,  and Performance, and these ca tegor ies  a re  mu tua l l y  exc lus i ve  i n  
$on. Two s i g n i f i c a n t  a l t e r a t i o n s  t h a t  have been made i n  t h i s  
system frm t h a t  used by  ~nd iana  a r e  t h a t ,  f o r  each Recognit ton e r r o r  t he  
source, cause, and t ype  o f  e r r o r  a re  coded, and more than one' cause may be 
i n d i c a t e d  f o r  a  Recognt t t o n  .er ror ,  Methods f o r  coding a re  exp la ined  i n  d e t a i  1  
f n  the  f a c t o r  descr.r 'pt ion o f  Human D i r e c t  Causes, 
The Veh ic le  Fac to rs  were a l s o  developed and used i n  Ind iana 's  study, which 
emphasized the-  Tden t t f  t c a t i o n  of v e h i c l e  de fec ts  i n  a d d i t i o n  t o  develop ing 
quant f  f t c a t i o n  procedures and ana l ys i s  techniques f o r  acc iden t  data.  1  The 
' A  d e s c r i p t i o n  of p a s s l f a i  1  c r i t e r i a  o f  v e h i c l e  components and systems ,and 
p?Weaui-es and areas o f  invest-iqatTon i n  v e h i c l e  i n s i k c t i o n  a r e  f o u n d ' l n  
A Study t o  Determtne the   elations ship between v e h i c l e  Defects  and Crashes, 
most common v e h i c l e  de fec ts  found t o  be r e l a t e d  t o  acc iden t  i n i t i a t i o n  and 
s e v e r i t y  a re  o f  t i r e s ,  braktng systems, s t e e r i n g  systems, 1 i g h t i n g ,  and 
glazed sur faces o r  windows, and f a c t o r s  i n  these ca tegor ies  a re  1 i s t e d  i n  
d e t a i l .  D t f f i c u l  t f e s  fn  the power t r a t n  can r e s u l t  from q u i t e  a  wide v a r i e t y  
o f  problems, 6u t  because these d i f f t c u l  t-tes a re  n o t  o f t e n  i d e n t i f i e d  as 
acc fden t  causal  f a c t o r s  they  a re  n o t  enumerated here. Problems w i t h  the  
engtne o r  t ransmtss ion tRa t  r e l a t e  t o  c o l l i s t o n  i n i t i a t t o n  o r  s e v e r i t y  a re  
coded as "power t r a t n  d f f f f c u l t f e s "  and i n d i v i d u a l  case s tud ies  can be r e -  
f e r r e d  t o  f o r  i d e n t t f t c a t i o n  o f  the  source o f  t he  problems. S i g n i f i c a n t  
a d d i t i o n s  t o  tRe Ind iana ca tegor ies  o f  Veh ic le  ~ a c t a r s  a re  the  ca tegor jes  
Veh tc le  and Load Dimensions and Weight;'Towtng Attachments and Veh ic le  Age 
and Dete r to ra t ton ,  whtch a re '  Inc luded  i n  3 .  Stannard Baker and Leroy R. Horn 's  
An I nven to r y  o f l a c t o r s  Suggested as Con t r i bu t i ng  t o  T r a f f i c  Accidents.  
The l i s t  o f  Environmental Factors  was compiled and categor ized i n  t he  
p repara t ion  of t h i s  causal ana l ys i s  system. The main ca tegor ies  a re  organized 
by the  type o f  d r i v e r  o r  pedes than  kob le rn  p e c u l i a r  t o  t h a t  heading, such 
as Cont ro l  Hindrance o r  View Obs t ruc t ion  o r  by t he  p a r t i c u l a r  environmental  
s t r u c t u r e  o r  f ea tu re  i nvo l ved  f o r  f a c t o r s  i n  t h a t  category,  such as I n t e r -  
sect ions,  Res t ra i n i ng  Devices (median b a r r i e r s ,  gua rd ra i l s ,  e t c .  ) ,  o r  S ignal  s .  
Ambl'ent and mal'ntenance cond i t i ons  a re  n o t  c l a s s i f i e d  separa te ly  b u t  a re  
inc luded  among o the r  main headings, e.g. "wet o r  snowj roads': a re  c1 a s s i f i e d  
as - Contro l  Hl'ndrances and "guard ra i  1  s  i n  need o f  r e p a i r u -  a r e  cd?t(?gori zed under 
Res t ra i n i ng  Devices: St ructure,  o f  Guardrai 1  s  and Median B a r r i e r s .  A number of 
sources were use tu l  I n  campil1ng the  environmental  rac ro ro ,  Ine o rgan i za t i on  
i s  s f m i l a r  i n  some respects  t o  t h a t  used a t  Ind iana f o r  environmental f a c t o r s ,  
and a l l  cond t t ions  i d e n t i f i e d  as causal o r  s e v e r i t y  i nc reas ing  f a c t o r s  i n  
I nd i ana ' s  s tudy o f  acc idents  a re  inc luded  i n  t h i s  l i s t .  Other sources used 
i nc l ude  A r t h u r  D. L i t t l e ,  Inc . ,  The S t a t e  o f  t he  A r t  o f  T r a f f i c  Safety ,  a  
s tudy which reviews and analyzes t echn i ca l  i n f o rma t i on  and research i n  t he  
f i e l d  o f  t r a f f i c  sa fe t y ,  and Highway Design and Operat iona l  P rac t i ces  Related 
t o  Highway Safety ,  o r  "The ~ e y  
Cornmi t t e e  t o  descr ibe and de f i ne  highway design standards and p r a c t i c s -  f o r  - . 
s t a t e  o rgan i za t i ons  and highway engineers.  4.S. Baker i@nd Leroy Horn's & 
Inven to r y  of Factors  Suggested as Con t r i bu t i ng  t o  T r a f f i c  Accidents was 
a l s o  a  source of environmental f a c t o r s .  The o raan i za t i on  o f  t v ~ e s  o f  
roadway s igns  i s  t h a t  de l i nea ted  i n  The Manual on County ~ r a f f i c  Operat ions,  
prepared by  the  Nat iona l  Assoc ia t ion  o f  County Engineers. Dr. Donald 
~ o r t r i g h t ,  Professor  o f  C i v i l  Engineer ing a t  t h e  u n i v e r s i t y  o f  Michigan, 
reviewed t he  f i n a l  d r a f t  o f  environmental f a c t o r s .  
SECTION 3 .  CODING CONVENTIONS 
Traffic Unit Involvement 
Traffic U n i t  Number 
1 
S t r i  k i ~ g  
2 3 
1s t  Struck 2nd Struck 
.*? 
Traff fc Unl't (TU) ';lumber identifies each t ra f f fc  u n f t  according to i t s  
posttion t n  the collSsion. The fbllowing conventtons are used i n  numbering 
t r a f f f c  unfts: 
a. Str7Rtng veRtcle desfgnated as #1 
B .  Ftrst  vehtcle struck i s  82 
c ,  Second vehfcle struck i s  #3 (No more 
than three t r a f f i c  units are coded) 
d ,  Head-on col l ts tons,  vehicle i n  wrong lane i s  #1 
e.  Exact front corner to  front corner, vehjcle without 
rlgRt-of-way Ts #1 
f .  Pedestrian designated as 1st  or 2nd struck 
TRe t r a f f t c  unft number i s  used to  identify the t r a f f i c  u n t t  for  the column 
of data recorded under the t r a f f i c  unit number, e,g.  , a1 1 data relevant to  
Vehicle 1 are yecorded t n  the f f r s t  column of questions. The t r a f f i c  
unfts 1 ,  2 ,  and 3 are not restrtcted to passenger cars and therefore may 
6e dffferent than tRe CPIR case vehicle numbers, Traffic unfts also include 
trucks, buses, motorcycles, blcycles, pedestrtans. Only the f i r s t  three 
tnvol ved t ra f f  l c  units are i ncl uded . 
Case YeRtcle Number 
Qne case vehfcle number i s  coded for each t r a f f i c  unit in i t s  respective 
column as follows~: 
Team CP I R 
rdenti f ica t i  on Case Number Number 
The case vehtcle numbers recorded here should match the corresponding CPIR 
case*v,eRi'cle number, i f  any, for th is  t r a f f i c  unit. I f  there i s  no CPIR 
then dodes~"9'' for C P I R  number. 
TrafPTc U n i t  Type 
The followihg codes identify t r a f f i c  unit type: 
1. Large car (greater than 3800 16s.) 
2. Medtum car (2800-3800 1 bs , ) 
3, Small car (less than 2800 1 bs , )  
4. Truck (any s lze)  
(Traffic Unit Type codes, cont ' d )  
5, Bus 
6.  Motorcycle 
7 .  ~ t i l j t y  or Jeep 
8. Other: 
9, No Vehicle 
0. Unknown 
Major Assessment 
The y,ajor flssessment i s  six values for each t r a f f i c  u n i t  that  s m a r i z e  
the highest certainty level (Factor Certainty) for causal factors (human, 
veRtcul a r ,  envtronmental ) and for severity Sncreasfng factors (human, 
vehfcul a r ,  envtronmental ] . No distTnctton between subcategories of causal 
factor roles (f, e ,  suffixtent cause, s u f f h i e n t  or contrf butory cause, and 
contri6utory cause) i s  made, Also, no distinction i s  made between human 
dtrect causes and human conditions and s tates .  In other words, the major 
assessment for a l l  causal factors in an element (e.g. human causal factors) 
i s  determined. Code the highest certainty level for each element, o r ,  
ff no factors exlst  , code ?O", The coding format for major assessment 
fs as follows: 
H (Causal Factors) 
v- 
sr H (Severity Increasing Factors) 
Traffic Unit Responsibf 1 i t y  
Traffic f l o w  depends on a system in which a l l  t r a f f i c  units make l i f e=  
supportfng responses within the system. This involves obeying t r a f f i c  
laws and "rules of the road", being aware of developing t r a f f i c  si tuations 
or conditions, and continually taking action to maintain safe t r a f f i c  flow 
within the system. A driver/vehicle u n i t  i s  said t o  be responsible in an 
accident situation when, because of an.y factor,  i t  does n o t  continually 
take reasonable and available action to maintain safe t r a f f i c  flow, or- i n  
that circumstance does not continually make l i f e  supporting responses to  
tRe system, Vehicle malfunctions or d i f f icu l t ies  are included i n  th i s  
ranking. The ranklngs for responsibility are 1 ,  2 ,  and 3. Rank 1 i s  
assigned t o  the t r a f f i c  unit most responsible, rank 2 to  the next most 
responsible t r a f f i c  uni t ,  and rank 3 t o  the least  most responsible t r a f f i c  
u n i t .  In an unusual instance of a two-vehicle collision where one u n i t  
was most responsible and the other two vehicles each appear to be less  b u t  
equally responsible, the most responsible unit 1s ranked 1 and the other two 
vehicles are ranked 2 .  I n  a three-vehicle collision where one u n i t  was 
responsible and two vehicles were not in any way responsible, the unit that  
was responsible should be ranked 1 and the two untts that were not responstble 
should both be ranked 2 .  
Primary Factor Responsible for  Accident 
This category ident i f ies  the one factor most responsible for the accident 
independent of t r a f f i c  units. The codes are as follows: 
1. Human 
2. VeRl'cle 




Thts category speciftes the movement of each t r a f f i c  unit before the c r t t t ca l  
moment, or before the moment the collisfon became immfnent or unavotda6le. 
The codes are as follows: 
1 .  StratgRt ahead 
2.  Turnfng 
2.1 . Turntng , curve fol 1 owing 
2 , 2 ,  Turntng , a t  intersectfng roadway 
2,3, U Turn 
3, Reverse, b-ackfng 
4 ,  Lane changing 
5, ParRed, stopped 
6,  Rollfng stop ( L e e  Incomplete stop a t  Intersection) 
7. Enterfng, leavfng private driveway [use 3 i f  backing) 
8, Startfng t o  move 
9. Other or unknown 
Crttixal Phase Movement 
The followtng codes are used to  identlfy the single,  most descriptive 
movement of each t r a f f i c  unit that ini t ia ted the cri'ti'cal phase, 
1 .  StraTgRt ahead or turning a t  tntersection or curve (code subcategories) 
1 , I ,  Straight ahead 
1 .2 .  Stratght ahead, road turned to right 
1.3, Strafght ahead, road turned to  l e f t  
1.4, Turntng , a t  Intersecting roadway 
1 .5, Turning , curve fol 1 owing 
2 ,  Rtght (code subcategorl es )  
2,1. O f f  RHS of road 
2.2. Off RHS of lane 
( C r i t i c a l  Phase Movement codes, con t  ' d )  
2.3. Off RHS and back again 
2.4. Veered r f g h t  
2.5, Turned hard r i g h t  
3. L e f t  (code subcategor ies)  
3.1, Off LHS o f  road 
3.2, Off LHS of l ane  
3.3. Off LHS and back again  
3 . 4 .  Veered l e f t  
3.5. Turned hard l e f t  
4. Veh ic le  stopped 




Th is  category  descr ibes evas ive maneuvers taken d u r i n g  t he  c r i t i c a l  phase t o  
avo id  tRe acc ident .  The f o l l o w i n g  subcategor ies a p p l y :  
0. None 
1 , Brak ing 
2. S teer tng  
3. Braktng and s t e e r i n g  
4. Acce le ra t i on  
5. Acce le ra t i on  and s t e e r i n g  
6 ,  Brake re lease  
9. Unknown 
I n d i v i d u a l  Precrash Factors  
The nex t  two pages on t h e  coding form p rov ide  f o r  l i s t i n g  a l l  the  s p e c i f i c  
precrash f a c t o r s  i nvo l ved  i n  t he  c o l l  i s i o n .  Each s p e c i f i c  f a c t o r  i s  recorded 
across one l i n e  o f  the  coding form. Up t o  30 f a c t o r s  may be recorded f o r  one 
acc ident .  Each f a c t o r  i s  r e l a t e d  t o  a  s p e c i f i c  t r a f f i c  u n i t  and i s  ranked by 
c e r t a i n t y ,  and s i g n i f i c a n c e  o r  r o l e .  Each o f  these aspects i s  de f ined  below. 
Leave unused l t n e s  on t he  form b lank.  - 
T r a f  f l  c  U n i t  Number 
The number of t he  t r a f f i c  u n i t  (e,g. 1, 2, 3 )  as i d e n t i f i e d  i n  i t e m  1 on 
t he  prev ious page of  t he  cod ing form. 
T r a f f i c  U n i t  Fac to r  Number 
The sequent ia l  numbering o f  f a c t o r s  l i s t e d  f o r  each t r a f f i c  u n i t ,  e.g., f o r  
t r a f f t c  u n i t  1, fac to rs  1,  2, 3, e t c . ,  and f o r  t r a f f t c  u n i t  2, f a c t o r s  1, 2, 
3, e t c .  
Factor Type 
The f o u r  categortes are  i d e n t i f i e d  as fol lows: 
1. Human Condtttons and States 
2 ,  Human D f r c c t  Causes 
3. Vefil'cle 
4, Envfronment 
Factors p e r t a i n i n g  t o  each category are found i n  the  respect ive i nd i v tdua l  
f a c t o r  1 Est. 
Pac t o r  Code 
The code num6er f o r  each i n d i v i d u a l  fac tor  code i s  four  xalue. Refer t o  
the  fndhrfdual f a c t o r  l f s t s  f o r  the f a c t o r s  and t R e t r  respect ive  ntimbers. 
Each should 6e coded a t  the f i n e s t  o r  most s p e c i f t c  l e v e l  o f  subcategory t h a t  
t s  Rnown t o  apply, and zeros should then 6e added ?f necessary t o  complete 
tRe f o u r '  dl'gPt number, 
Narrow Lane Width - 3.1.1.0. 
where : 
3. = Design Geometrfcs 
1 , Roadway Wld t h  
1 . = Narrow Lane Wtdth 
0. Completes fou r  d i g i t  number 
When codtng a c e r t a i n  f a c t o r  where no t  enough in fo rmat ion  i s  known t o  code 
a f t n e r  l e v e l  subcategory t h a t  i s  ava i l ab le ,  then the most s p e c f f i c  known 
subcategory should be coded, and zero added t o  i n d i c a t e  "unknown", and then 
a f u r t h e r  zero added, i f  necessary, t o  complete the  fou r  d i g i t  number. 
Example : 
Wfnd - 2.6.0.0. 
where : 
2 ,  = Control  Hindrance 
6. = WSnd 
0, = Unknown ( d i r e c t i o n  and f ntensl ' ty) 
0, Completes f o u r  d f g t t  number 
Thus, the  category "unknownM as so ind ica ted ,  i s  d i s t t n c t  from the  category 
"otRerM, wtlfch r e f e r s  t o  s p e c i f i c  f ac to rs  which are Rnown bu t  which are n o t  
included i n  the tternlzed f a c t o r  l i s t .  
Factor  Cer ta tn ty  
Factor certal 'nty i s  a judgment o f  the r e l a t i v e  degree o f  assurance ( d e f i n i t e ,  
probable, o r  possi 'ble) t h a t  'something was o r  was n o t  a - Causal o r  Severi t -+ Increastng f a c t o r ,  This  judgment i s  based on two r e l a t i v e  considerat  ons 
. o r  p r ~ b a t ~ t l i t i e s :  whether t he  f a c t o r  e x i s t e d  and whether t t  was invo lved ,  
Fac to r  c e r t a t n t y  f s  determfned w'tR t h e  f o l l a w t n g  convent ion, F i r s t ,  t h e  
degree o f  assurance [ d e f t n t t e ,  probable , poss fb le )  t h a t  t h e  f a c t o r  e x l s t e d  
t s  determi'ned; tRen, hypothestz tng ex is tence,  tRe degree o f  assurance t h a t  
i t  was tnvo lved  (de f t n t t e ,  probable, poss tb le )  t s  determined, The composite 
o f  these two eva l  u a t i o n s  gene ra l l y  r e s u l t s  i n  tRe judgment o f  Factor Cer ta f  n t y  
i nd t ca ted  i n  t h e  f o l l o w t n g  cha r t :  
Ex i  stence Involvement Fac to r  C e r t a i n t y  
Ce r ta i n  





Possfbl  e 
Posstb l  e 
PosstEl e 
Ce r ta i n  
Probable 
Poss ib le  
Ce r ta i n  
Probable 
Possf b l  e 
Ce r ta i  n 
Probabl e 







Possi b l  e 
Poss ib le  
Possible** 
S ign i f i cance  
*May be f r e q u e n t l y  reduced t o  
Possi b l e  
**If t h e  f a c t o r  t s  f e l t  unduly  
specu la t fve  tt w t l l  be de le ted  
Fac to r  s i g n i f i c a n c e  i s  i n d i c a t e d  as be ing e i t h e r  Causal o r  S e v e r i t  I n c r e a s i  
Also, o p t i o n a l  subcategorfes under Causal (1 )  a r e a v a i l a b l e  --T%-T i n  t s c ass1 
c a t t o n  : (2) S u f f i c i e n t  Cause, (3) S u f f i c i e n t  o r  Con t r i bu to r y  Cause, o r  
(4 )  Con t r i bu to r y  Cause. That i s ,  i n  coding f a c t o r s  determined t o  be Causal 
one may e i t h e r  code (1) Causal, o r  f u r t h e r  de f i ne  t he  f a c t o r  by c o d i n - r n  
(3 ) ,  & ( 4 ) .  The f o l l o w i n g  codes and d e f i n i t i o n s  o f  Causal and s e v e r i t y  
I nc reas ing  fac to rs  apply:  
1, Causal Fac to r :  A f a c t o r  which was necessary o r  s u f f i c i e n t  f o r  the  
accTden t9  occurrence, so t h a t  had t he  f ac to r  n o t  been present  i n  
the  acctdent  sequence, the  acc iden t  would n o t  have occurred. 
2, S u f f i c i e n t  Cause: Any f a c t o r  t h a t ,  a c t i n g  alone, i s  both necessary 
and s o l e l y  s u f f i c i e n t  t o  cause the  acc ident ,  Several s u f f i c i e n t  
f a c t o r s  may co-exi  s t  i f  they independent ly woul d cause t h e  acc ident .  
3. S u f f i c i e n t  o r  Con t r i bu to r y :  A f a c t o r  t h a t  i s  judged somewhere 
between s u f f i c i e n t  and c o n t r i b u t o r y .  
4. Contributory: Contributory factors are defined as two or more 
factors acttng jointly (s~multaneously or sequenttally) which 
were sufficient to  explain the occurrence o f  tRe accident. TRese 
factors independently would n o t  6e sufffctent t o  cause the 
accident . 
5. Sever? ty  Increasing Factor: A factor which was not necessary or 
sufficient for the accident's occurrence, so that i t s  removal 
would n o t  have prevented the accident, b u t  would have reduced 
the severtty of the impact whfch resulted, 
SECTION 4 
CODING FORM 
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2nd S t r u c k  
INDIVIDUAL PRECRASH FACTORS 
Traff ic  Traff tc  Factor 
U n i t  - U n f t  - Type 
Number Factor 1 Human 
Number Condi t i  ons 
and Sta tes  
2 Human 




Stgnif i cance 
1 Causal 
2 Suff ic ient  
3 Suff ic ient  o r  
Contributory 
4 Con tri butory 
6 Severity Increasing 
Factor - Factor 
Code 




Card 1 2  
Card 13 
T r a f f i c  T r a f f i c  Fac to r  Fac to r  Fac to r  Fac to r  
U n i t  - Unl't 7 Code C e r t a i n t y  S i g n l f i  cance 
Number Fac to r  (see' 1  1 s t ~ )  1 Ce r ta i n  1  Causal 
Number Condt t ions 2 Probable 2 S u f f f c i e n t  
and S ta tes  3 Poss tb le  3 S u f f i c i e n t  o r  
2 Human 
D i r e c t  
3 Veh ic le  
4 Environment 
C o n t r i b u t o r y  
4 C o n t r i b u t o r y  
6 S e v e r i t y  I nc reas ing  
Card 14 
- -- - 
Card 15 
SECTION 5. INDIVIDUAL FACTOR DESCRIPTION 
HUMAN CONDITIONS AND STATES 
T h i s  group o f  f a c t o r s  r e f e r s  t o  those human cond i t i ons  and s ta tes  o f  va r y i ng  
d u r a t i o n  which have a  d e b i l i t a t i n g  e f f e c t  on the  d r i v e r  i n  t he  precrash 
s i t u a t i o n .  They decrease t he  a b i l i t y  o f  t he  d r i v e r  t o  f u n c t i o n  e f f e c t i v e l y  
t o  avo id  o r  reduce t h e  s e v e r i t y  o f  t h e  acc iden t .  The main ca tegor ies  o f  
human cond i t i ons  and s t a t e s  a r e :  
1. Phys io l og i ca l  Cond i t i ons  
2. I n g e s t i o n  o r  I n h a l a t i o n  o f  Pharmacological Agents 
3. Psycholog ica l  Cond i t i on  
4. Exper~ence/Exposure 
Only those f a c t o r s  which a re  thought  t o  have had a  d i r e c t  i n f l u e n c e  on t he  
acc iden t  s i t u a t i o n  a re  coded. I f  a  c o n d i t i o n  e x i s t s  b u t  i t  i s  n o t  f e l t  t o  
have had any e f f e c t  on t he  d r ~ v e r ' s  pre-crash ac t i ons  which i n f l u e n c e  o r  
c o n t r i b u t e d  t o  t he  c o l l i s i o n ,  t he  c o n d i t i o n  should  n o t  be coded, 
The main ca tego r i es  o f  human cond i t i ons  and s t a t e s  are de f i ned  and descr ibed  
as f o l l o w s :  
1. Phys io l og i ca l  Condi t ions 
Th i s  category  i nc l udes  p h y s i o l o g i c a l  i 1 lnesses o r  d i sab i  1  i t i e s  which 
were r e l a t e d  t o  t he  d r i v e r ' s  ac t i ons  p r i o r  t o  t he  c o l l i s i o n ,  These 
cond i t i ons  may be permanent, such as ca rd i ovascu la r  c o n d i t i o n s  o r  v i s i o n  
r e s t r i c t i o n s ,  o r  temporary, such as co lds  o r  f l u .  I f  t he  c o n d i t i o n  i s  
so severe t h a t  i t  r e s u l t s  i n  a  t o t a l  d i s a b i l i t y  o f  t he  d r i v e r  t o  f u n c t i o n  
i n  t he  acc iden t  s i t u a t i o n ,  i t  i s  a l s o  coded as- a  C r i t i c a l  Non-Performance 
under Human D i r e c t  Factors .  Phys ica l  d i  sab i  1  i t i e s  r e s u l t i n g  from 
i n g e s t i o n  of pharmacological  agents a re  coded i n  the  n e x t  main heading 
r a t h e r  than i n  t h i s  category .  
2,  I n g e s t i o n  o r  I n h a l a t i o n  o f  Pharmacological Agents 
Th i s  category  descr ibes pharmacological  agents which e f f e c t e d  t h e  d r i v e r ,  
Inc luded  are drug and a lcoho l  consumption and i n h a l a t i o n  o f  t o x i c  gases. 
3. Psycho1 o g i c a l  Condi t ions 
Th i s  category  i nc l udes  f a c t o r s  which are p r i m a r i l y  o f  psycho log ica l  o r i g i n .  
The nex t - l eve l  ca tegor ies  i n  t h i s  heading a re  Psycholog ica l  S t ress  i n  L i f e  
Events, Arguments, S i t u a t i o n a l  Anx ie ty ,  Mental Def ic iency,  and Psychosis.  
4. Exper i  ence/Exposure 
Inc luded  i n  t h i s  category  a re  f a c t o r s  r e l a t i n g  t o  d ~ i v e r  exper ience w i t h  
the  s k i l l  o f  d r i v i n g ,  t he  v e h i c l e ,  and t h e  roadway o r  area. 
SECTION 6. INDIVIDUAL FACTOR LIST 
HUMAN CONDITIONS AND STATES 
1. P h y s i o l o g f c a l  C o n d i t i o n s  
1.1 . Card io-Vascu l  a r  C o n d i t i o n  (Hear t  F a i l u r e ,  AngTna, I n f a r c t i o n )  
2. B r a i n  ( E p i l e p s y ,  S t r o k e )  
3. R e s p i r a t o r y  C o n d i t i o n  
4. V i s i o n / H e a r i n g  R e s t r i c t e d  
5 .  Not  Wearing C o r r e c t i v e  Lenses 
6. Loss o f  Consciousness (code s u b f a c t o r s )  
1 .6 .1 .  B l a c k o u t  (A1 so code any known r e l a t e d  c o n d i t i o n ,  e.g. D iabe tes ,  A l c o h o l )  
2. Doz ing ( A l s o  code any known r e l a t e d  c o n d f t f o n j  
7. F a t i g u e  
8.  M i s c e l l  aneous P h y s i o l o g i c a l  C o n d i t i o n s  
1.8.1. ParaplegPc,  Amputee, e t c .  
2, Dfabetes  
3 ,  T r a n s i e n t  I 1  1  ness ( F l  u, Headcold, e t c .  ) 
4. Pregnancy 
5 .  I n f i r m i t i e s  ( A r t h r i t i s ,  S e n i l i t y )  
6. D f g e s t i v e  D i s o r d e r s  
9. O the r  
2 .  I n g e s t i o n  o r  I n h a l a t i o n  o f  Pharmaco log ica l  Agents 
2.1. A l c o h o l  (Code 2.1. when amount drunk o r  e f f e c t  o f  consumpt ion i s  n o t  known.) 
2 .1 .1 .  I n t o x i c a t e d ,  approx imate  BAC . I 0  and h i g h e r  
2. Impai red,  approx imate  BAC .07 t o  - 1 0  
3. Some o r  l i t t l e  impa i rment ,  approx imate  BAC .07 t o  ,02 
4. L i t t l e  i f  any impai rment ,  BAC l e s s  than  .02 
2.2. Drugs, o t h e r  than  a l c o h o l  
2 .2 .1 .  S t i m u l a n t s ,  P r e s c r i p t i v e / N a r c o t i c s  (Amphetamines, Cocaine, Benn ies)  
2. S t i m u l a n t s ,  Over - the-counter  ( C a f f e i n e ,  No-Doz) 
3. Depressants,  P r e s c r i p t i v e / N a r c o t i c s  ( B a r b i t u r a t e s ,  Op ia tes ,  T r a n q u i l i z e r s )  
4. Depressants,  Over - the -coun te r  ( S l e e p i n g  Compounds) 
5 .  A n t i  h i s t a m i n e s  
6 ,  Hal 1  u c i  nogens ( L S D ,  DMT, Mescal i ne , P s i  1  o c y b i n )  
2 .3 .  CO o r  Other  T o x i c  Gas I n h a l a t i o n  
2 .9 .  Other  
3 .  P s y c h o l o g i c a l  C o n d i t i o n  
3.1.  P s y c h o l o g i c a l  S t r e s s  i n  L i f e  Events 
3 .1 .1 .  Loss o r  Change i n  Fami l y  C o n s t e l l a t i o n  
2. Loss o r  Change i n  F r i e n d s h i p s  
3. Marital/Sex Di f f i cu l t i e s ,  Adjustments 
4. School/Work Problems or Change in Responsibil i t ies 
5. F-tnancfal Difftcul t i e s  or Change in Flnancial Sta te  
6. Legal , Pol i c e ,  Social Worker, Counsel or Problems 
7 ,  Change fn Residence or L i v i n g  Conditions 
8. Change in Personal Habits, e .g .  Stopped Smoking 
9, Outstanding Personal Fai 1 ure o r  Achievement 
9.8. Several of the Above 
9 . 9 ,  Other, N o t  Indicated Above 
3.2,  Arguments 
3.2.1,  Argument with Relations or Friends 
2,  Argument w i t h  Boss o r  Co-workers 
9. Argument w t t h  Others (Sales Clerk) 
3.3. Situational Anxiety 
3,3.1. " In-Hurry" , Pressured 
2 .  S t ress  Response to  Traff ic  Si tuat ion,  e .g .  pressure from other 
drivers 
9 ,  Other 
3.4. Mental Deficiency 
3.5, Psychosis (also code 3.1. Psychological S t ress )  
3.9. Other 
4. Experi ence/Exposure 
4.1 . Driver Inexperience 
2 .  Vehicle Unfamiliarity 
3 ,  Road/Area Over-Fami 1 i a r i  ty  
4 .  Road/Area Unfamiliarity 
9 .  Other 
9. Other 
SECTION 7 ,  INDIVIDUAL FACTOR DESCRIPTION 
HUMAN DIRECT FACTORS 
TRfs category refers  t o  a l l  human ac t s  and fa t lu res  t o  ac t  t n  the minutes 
ihnedfately preceding an acctdent, whtch l'ncrease the rTsR of col l i s ion beyond 
t ha t  wR?cR would have extsted fo r  a consctous drtver drtvtng to  a h i g h  B u t  
reasonable standard of good defensive driving practTce. Thus, the fa i lu re  
of a drfver ,  engaged i n  animated conversation, to  notfce tha t  the car i n  
front  of Rim has stopped, i s  categorized as  a human causal fac tor  for  purposes 
of th f s  study. However, the improper repair  a c t i v i t t e s  of a dr iver ,  whfcfi 
several minutes l a t e r  r esu l t  i n  a catastrophic brake f a i l u r e ,  are  not cate- 
gorized as human causal fac tors  f o r  purposes of t h i s  study. That fa i lu re  
would 6e c lass i f fed  as a vehicular f a i l u r e ,  t h o u g h  the human e r ro r  involved 
would 6e noted i n  the case report on the accident. 
The mafn categories of human d i rec t  causes are:  
1.  Cri'tical Non-Performances 
2 .  Non-Accident 
3. Recognition Errors 
4 ,  Decision Errors 
5 .  Cr i t ica l  Moment Performance Errors 
6 .  Pedestrfan Errors 
For the purposes of t h i s  c lass i f ica t ion the main categories are intended to  be 
mutual 1 y exclusive. The main categories are defined and described as follows: 
1 .  Crt t ical  Non-Performances 
This refers  to  a s i tuat ion where a driver loses consciousness, e i the r  
i n  the sense of an acute i l lness  such as heart f a i lu re  or  blacking-out, 
or fallimg asleep, and as a r esu l t  i s  involved in an accident. These are 
termed c r i  tf cal non-performances i n  the sense that  a catastrophic in te r -  
ruptton fn the d r i ve r ' s  performance as an informatton-processor occurs, 
and he drops t o t a l l y  out of the information-processing system. 
2. Non-Accident 
This refers  to  s t tuat ions  where col l i s ion i s  intentional ,  I t  thus includes 
both suicide attempts, and a s i tuat ion where a dr iver ,  annoyed by the 
proximtty of a following vehicle, slams on hts brakes i n  anger, and as 
an inevitable resu l t  , i s  rear-ended. 
3 .  Recognition Errors 
This category intends t o  include a l l  s i tuat ions  where a conscious driver 
does not properly perceive, comprehend, and/or react to  a s i tuat ion 
requiring adjustment of speed or path of'travel f o r  safe completion of 
the driving task.  Three separate subject categories are  included in 
tRis section,  and i t  i s  necessary to code each of the three subject areas 
to  indicate a recognition e r ro r .  One, Error in Recognition o f ,  i n d i -  
cates the partTcu1ar road feature ,  s ign,  e t c ,  which was n o t  recognized 
adequately, Two, Reasons fo r  Recognition Error, designates speci f lc  causes 
for  the delay t n  recognf tbn,  e , g ,  inattentfon,  Tnternal dfs t rac t ion,  e t c .  
More than one Reason may be coded fo r  each error .  The thfrd subject cate- 
gory, Type of Error', fndtcates the part icular  phase of fnformation flow 
wRfcR was not completed, and these are tdentifred as Perception, Com rehensi 
and Reaction T h e .  Thus, (1) a driver d i d  not see a red l t g h t ,  f i  2 because 
of an fnternal d is t rac t ion,  and ( 3 )  t h i s  was an error  in the perception 
phase, 
3,1.  Error in Recognition of: 
This category 3pplies to  a1 1 recognition errors  and speci f ies  the 
par t icular  road feature,  t r a f f i c  condition, e t c ,  which was not 
recogntzed. A driver may f a i l  or  delay i n  recognition of t r a f f i c  
stopped or slowtng ahead; the position of his car  on the road; 
road features ,  such as oncoming curves, 1 ane narrowings, e t c .  ; 
road signs and signals providing driver information; cross-flowing 
t r a f f i c ,  such as merging or intersecting vehicles; o r  road conditions. 
3.2,  Reasons fo r  Recognition Error 
A s ~ e c i f i c  reason should be coded fo r  each recosnition e r ro r  i f  known. 
If  the specif ic reason i s  not known, unknown should be coded. These 
reisons include i nattention/preoccupation , external di s t r a c t i  on, 
internal d i s t rac t ion ,  and improper 1 ookout. More than one reason 
can occur in a given s i tua t ion ,  i . e .  a driver may be both preoccupied 
w i t h  thoughts and distracted by tuning the radio. When t h i s  occurs 
more than one reason should be coded. 
3.2.1, Inattention,  Preoccupation, Distracted by Thoughts: This 
category applies whenever a driver i s  delayed i n  the recognition of 
information needed t o  safe ly  accomplish the driving task ,  because of 
having chosen to  d i r ec t  his at tention elsewhere fo r  some non-compelling 
reason. Specifical ly excluded from t h i s  category are  cases where a 
circumstance or event tends t o  induce a s h i f t  away from the driving- 
task matters requiring a t tent ion.  The category thus denotes wandering 
of the m i n d ,  or a s t a t e  of being engrossed in t h o u g h t  in matters not 
of immediate importance t o  the driving task.  
3.2.2. Internal Distraction: This category appl ies  whenever a driver i s  
del ayed in the recognition of information needed t o  safely accompl i sh 
the driving task,  because some event, a c t i v i t y ,  object ,  or  person- 
w i t h i n  his vehicle compelled o r  tended t o  induce the d r i ve r ' s  sh i f t ing  
of at tention away from the driving task;  a radio m i g h t  ac t  as an object  
of special a t t en t ion ,  tending t o  induce the driver t o  s h i f t  his  
at tention from the driving task t o  adjustment of the radio. Conversa- 
t ion with a passenger which diver ts  at tention from the driving task i s  
constdered an internal d is t rac t ion.  
Examples of events or  a c t i v i t i e s  which are ordinari ly considered in- 
ternal d is t rac t ions  include sudden or unusual events in the car such 
as loud noises, ye1 l s ,  a s ick passenger, or  a dropped c igare t t e ,  and 
mechanisms requiring driver-adjustment, such as radios,  tape players, 
windows, and heaters.  
Internal Dtstraction i s  distinguished from the 1nattentfonlPu.e- 
occu atbn categorj, wherefn a drtver sRi'Pts Rfs'attenti'on from 
&g task, b u t  no event, act?v\rlty, or object compelr; or 
tends t o  Cnduce sucR a sh f f t ,  DrPverpcRosen mental a c t i i t t y  ?ails 
under the i'nattentibn category, rather tRan Wternal dtstractfon, 
Internal Distraction may Rowever accompany other reasons for recog- 
n?tibn errors. 
3 . 2 . 3 ,  External Distraction: This category appl ies whenever a driver 
i s  delayed i r  his recognition of informatioti needed t o  safely accom- 
plish the driving task, because an  event, act ivi ty ,  object, or person 
outside his vehicle compelled or tended to induce a shi'fting of atten- 
tion away from the driving task. For example, a pretty gir l  m i g h t  
tend t o  induce a drtver t o  sh i f t  Ris attentton; a sudden event outsSde 
tRe car,  such as an explosion or screech of t f r e s ,  m-i'ght compel such 
a sRTft of attentton. 
Other examples of external distractions tnclude the actions of other 
t ra f f  -tc ; driver-sel ected outside activity such as 1 ooking for s t ree t  
stgns, lookfng for  house numbers, and examfntng particular pieces of 
property; ac t iv i t ies  of special interest ,  such as a f-tght, person 
i n  bikini,  accident, or f i r e ;  or other sudden events such as l o u d  
noises, explosions, flashes of 1 ight,  sudden screech of t i r e s .  
External Dtstraction may accompany b u t  i s  distinguished from in- 
attention/preoccupation , i n  which the driver sh i f t s  hi s attention 
from the driving task, b u t  i s  n o t  compel led or induced to by any 
event, act ivi ty ,  or object, 
3.2.4, Inadequate or Improper Lookout: This category appl ies whenever 
a drtver t s  delayed in his recognition of information needed to safely 
accomplish the driving task, because he encountered a situation re- 
qutrtng a dis t inct  visual surveillance activfty (for safe completion 
of the driving task) ,  and either d t d  not look or did look, b u t  d i d  so 
tnadequately. Thus, included are both cases where a drtver "looks 
6ut does n o t  see," and the cases where a driver needed to look b u t  
did n o t  even attempt t o ,  as for example i n  pulling o u t  t o  pass without 
f i r s t  checking for t r a f f i c  in the passing lane. 
The fmproper 1 ookout  category frequently appl ies in situations where 
a driver f s  pulling o u t  from a parking place; entering the travel lane 
from an intersecting s t r ee t ,  a l ley,  or driveway; or prior t o  changing 
1 anes or passing. 
3 . 3 .  Type of Error 
TRfs category indicates a t  what phase of the reco nitfon process the a;g, error occurred. Perception, Cornprehenslon, an eact on are identified 
as t h e  tRree phases. An e r r o r  of pe r cep t i on  app l i es  when t h e  d r i v e r  
dM n o t  observe a road f ea tu re ,  veRtc le ,  o b j e c t ,  e t c .  t R a t  was wTth in  
Rfs f k l b  of v iyw.  A cmprehenston e r r o r  f s  fnd fca ted  when t he  d r i v e r  
adequa te ly  percetved t h e  road f ea tu re ,  veh fc le ,  e t c .  b u t  delayed i n  
comprckendfng o r  r e a l f z l n g  t h e  p o t e n t f a l  danger o f  tRe s i t u a t t o n .  
m e n  tRe d r i v e r  pereetvved t he  env f romen t  adequate ly  and f u l l y  compre- 
Rended t he  s t t u a t f o n  b u t  delayed i n  taki'nq ava i ' lab le  a c t i o n  t o  a v e r t  
tRe danger, delayed r e a c t t o n  %-he t s  i nd f ca ted .  Where two o r  more 
pRases a re  delayed, two o r  more o f  t h e  above may be coded, and where 
tk par t - ku l a r  phase t s  n o t  indl 'cated, unknown should  be coded. 
4. Dect3ton E r r o r s  
Th i s  r e f e r s  t o  a l l  s i t u a t i o n s  where a  d r i v e r  i s  i n v o l v e d  i n  an acc iden t ,  
o r  exper iences an unnecessar i l y  severe impact, because hav ing rece i ved  
i n f o r m a t i o n  i 'ndi'cating t h e  need f o r  a  change i n  speed o r  pa th  o f  t r a v e l ,  
Re cRooses an fmproper course o f  ac t t on ,  o r  takes no a c t i o n .  
To a  l a r g e  ex ten t ,  t h i s  t op - l eve l  ca tegory  i s  d e f i n e d  by t he  n e x t - l e v e l  
(more spec- t f ic )  ca tegor ies  i nc l uded  under i t .  These a re  misjudgment, 
maneuver, improper d r i v i n g  technique o r  
defens ive d r i v i n g  technique, e x c e s s h e  speed o r  
s tgna l  , communicat~ons or 1  i g h t s ,  and improper 
evasf ve acti 'on, 
4.1, Misjudgment 
Th i s  ca tegory  app l i es  whenever a  d r i v e r  m i sca l cu l a tes  t he  separa t ion  
i n  t ime  and space, o r  t he  c l osu re  r a t e ,  o f  h i s  own v e h i c l e  w i t h  
r espec t  t o  o t h e r  ob jec t s ,  and then ac t s  t o  h i s  de t r imen t  on t h e  bas is  
o f  t h l s  improper eva lua t ion .  
4.2. Fa lse  Assumption 
Th is  category  app l i es  whenever a  d r i v e r  takes ac t i on ,  o r  f a i l s  t o  
take  a c t i o n ,  based on a  dec i s i on  o r  o p i n i o n  a r r i v e d  a t  by assuming 
t h a t  t o  be t r u e  which i n  f a c t  i s  n o t  t r u e .  For example, i f  a  
d r i v e r  p u l l s  ou t  i n  f r o n t  o f  another d r i v e r  who i s  s i g n a l i n g  a  
t u r n ,  assuming t h a t  t he  o the r  d r i v e r  w i  11 t u r n  be fo re  reach ing  h i s  
l o c a t i o n ,  when i n  f a c t  t h a t  d r i v e r  has no i n t e n t i o n  o f  t u r n i n g  u n t i l  
he i s  pas t  t h a t  l o c a t i o n ,  t he  o r i g i n a l  d r i v e r ' s  mis take i s  p r o p e r l y  
c l a s s i f i e d  as a  f a l s e  assumption. I n  t h i s  ins tance ,  t he  f a l s e  
assumption category  i s  t o  be d i s t i n g u i s h e d  from inadequa te ly  de fens ive  
d r i v f n g  technique, over  which i t  takes precedence when t h e  f a c t  o f  
a  f a l s e  assumption has been c l e a r l y  es tab l i shed .  
A d d i t i o n a l  examples o f  f a l s e  assumption i n c l u d e  assumptions t h a t  o t h e r  
d r i v e r s  must s top  o r  y i e l d  a t  i n t e r s e c t i o n s ,  when i n  f a c t  they  a re  
n o t  r e q u i r e d  t o  do so; t h a t  a  v e h i c l e  i s  go ing t o  make a  t u r n i n g  
maneuver which i t  does no t ,  and assuming t h a t  no t r a f f i c  i s  coming when 
i n  f a c t  t h e r e  was t r a f f i c  coming (as i n  t he  "good-Samaritan" s i t u a t i o n ) .  
4.3. Improper Maneuver 
Th is  ca tegory  app l i es  whenever a  d r i v e r  w i l l f u l l y  chooses a  v e h i c l e  
pa th  which i s  wrong, i n  t he  sense o f  be ing obv ious ly  c a l c u l a t e d  t o  
generate an exceedingly high - rtsk of collision. Examples include 
turns from the wrong lane, preceding straight in a turn lane, 
driving the wrong way on a one-way s t r ee t ,  or passing a t  an improper 
location, such as a n  intersection. 
4 .4 .  Improper Driving Technique or Practice 
This c a t e g q  applies when a driver engages in the improper control 
of path or speed, in a manner whtch unduly increases the risk of 
acci~dent-involvement, and tnvolves practices wh-tch are (or might 
be) habitual t o  a p a r t m a r  driver (the risk involved not being 
ful l y  appreciated). Examples include cresting h i 1  I s  while driving 
in the center of the road, tailgating, and stopping too f a r  o u t  
into the road or intersection as a matter of choice, 
Thjs category i s  t o  be distinguished especially from improper 
maneuver, due to the similarity of these categories. In some 
cases the distinction between these categories i s  d i f f i cu l t ,  being 
one of degree rather than kind. The key distinction i s  that of 
driver recognition of r i sk ,  and hence 1 ikel ihood of habitual 
reoccurrence; i t  i s  unlikely that a driver would habitually repeat 
what Re realrzed to be an unnecessarily risky practice, Hence, for 
example, a turn from the middle lane of a one-way three-lane s t ree t  
would be classified as an improper maneuver; i t  f s  not likely 
that a driver will engage in th i s  maneuver i f  he recognizes that 
t r a f f t c  could 6e approaching from behind in the lanes that  he 
crossed, However, for years a driver might crest  h i l l s  on country 
roads driving i n  the center, or stop too rapidly to make turns, 
w t t h o u t  acctdent involvement, and without realizatton of the 
rtsks tnvol ved. Such cases are categorfzed as improper driving 
techniques or practices. 
4.5. Inadequately Defensive Driving Technique 
Thls category applies whenever a driver unnecessarily places his 
yehtcle in a position where there t s  a foreseeable and substantial 
r f sR o f  collision if another driver performs contrary t o  normal 
expectatfons, or places his vehicle t n  sucR a positton without ade- 
quately checRing to ensure that  anotRer dr?ver i s  not engaged i n  
sucR an unexpected actton. Examples fncl ude entering an intersection 
on reltance that an oncorntng vehtcle will stop for i t s  t r a f f i c  
stgnal, despite the fact  that i t  has given no indication of slowing 
to do so. Another example would be crossi'ng or entering a one-way 
s t ree t  without looking for wrong-way t ra f f ic .  
This category i s  t o  be distinguished from categories which are used 
when drivers place their  vehicles i n  posittons (or do so without 
adequately checking f i r s t )  where they become subject to risks i n  
the normal course and flow of t r a f f i c ,  The key distinction i s  that  
t n  th i s  case, the risk i s  generated 6y the improper and ordinarily 
unexpected action of other t r a f f i c  units. 
4.6 .  Excesstve Speed or Acceleration 
Excesssbe Speed appltes when a drtver excesstvely increases the r isk 
o f  a c c M e n t ~ o l v e m e n t ,  by choostng t o  travel a t  too great  a speed. 
The judsment that  a ~ e R t c l e ' s  speed f s  excessfie t s  necessarily a 
~tgR.iy i u b j e c t h e  one; an excesshe speed Ps one greater than a 
person drfvi'ng t o  a RtgR,  6 u t  reasonable standard o f  good defensive 
drtvtng p r a c t e e ,  would choose to  travel under exl'stl'ng conditions. 
I t  should be noted that  the evaluatl'on tRat speed i s  excessive i s  
speci'ffcally not t o  be determined wi'th reference to  the prevailing 
speed 1 i'mit, Prevailing speed 1 imi t s  are to be considered, b u t  
primarily t n  the context of determining the reasonable expectations 
o f  otRer drfvers as to  the speed o f  t r a f f t c  IfRely to  be encountered. 
Excesstve speed in th i s  context may be excessive for  the road design, 
regard1 e s s  of i'ts condl'tion or prevail t n g  t r a f f i c  condl'tions ; l'n 
l igh t  of t r a f f t c ,  pedestrians, or number of accesses; Tn l i gh t  of 
prevailing weather condl'ti'ons, or  l'n 1 i g h t  of combinations of these 
factors ,  
Excessive Acceleration refers  t o  a si tuation where a driver accelerates 
so rapidly that  his a b i l i t y  t o  maintain directional control i s  hindered 
t o  the point that  control i s  l o s t .  Thts su6category i s  t o  be distinguished 
from excesstve speed; i t  refers  speci f ica l ly  to  the s i tuat ion where 
wheelsptn or s ~ i i l a r  phenomena assoctated w t t R  rap-td acceleration 
induce directional i n s t ab i l i t y .  
4 .7 ,  Inadequate Signal , Communications, or L i g h t i n g  
This category appl i e s  whenever a signal would ordinari ly be expected 
from a person driving a t  a standard of good defensive driving practice,  
and i t  ?s determfned that  had such a signal Been gl'ven, i t  would have - 
been receivable by other persons (dri'vers, pedestrians, e t c ,  ) , so 
that  the accident could have been prevented c r  i t s  severi ty reduced. 
Included are a1 1 types of signal s which commun?cate information 
between t r a f f i c  un i t s ,  including turn s ignals ,  indications of braking 
or slowfng, or warning or a ler t ing si'gnals gTven by the honking of 
a horn. This category also applies to  use of head1 ights ,  whenever 
a drPver f a i l s  t o  turn on his headlights despite the f a c t  that  the 
sky has suff ic ient ly  darkened t o  substantial ly hinder his ab i l i t y  t o  
see or be seen, and t h i s  f a c t  i s  in turn related to  the accident 
occurrence or severl' ty.  
4 .8,  Improper Evasfve Action 
This category refers t o  a s i tuat ion where an a l e r t  dr iver ,  driving 
t o  a h i g h  6ut reasonable standard of good defensive driving pract ice ,  
could by braking, s teering,  accelerat ing,  or by engaging in combina- 
tions of these acttons,  have e i the r  avoided coll ision en t i re ly  or  
have s ignif icant ly  reduced the severt ty of the impact which resulted.  
Thts category does - not apply merely because it l's determined by 
~nves t l ' ga t f on  t h a t  t he re  was an evasl've a c t i o n  whtch - could  have 
been taRen success fu l l y ;  i t  must a l s o  be an evasfve a c t i o n  which 
was apparen t  o r  should have been apparent t o  t he  d r i v e r  on t h e  bas is  
of i n f o rma t i on  a v a i l a b l e  t o  him, and which was reasona6le, based 
on t h a t  Pnformation. I t  migh t  n o t  be reasonable, f o r  example, t o  
swerve i n t o  an opposing t r a f f i c  l ane  and r i s k  a  head-on c o l l i s i o n ,  
even though i t  migh t  l a t e r  be determined by i n v e s t i g a t i o n  t h a t  i n  
f a c t  no such c o l l i s i o n  would have occurred, and hence t he  acc iden t  
cou ld  have been avoided by t a k i n g  t h a t  chance. 
An e s p e c i a l l y  no tab le  example o f  improper evasive a c t i o n  i s  the  
s i tuat ison where a d r i v e r  l ocks  h i s  brakes and i s  t h e r e f o r e  unable 
t o  i n i t i a t e  an evas ive s t e e r i n g  a c t i o n  t o  avo id  a  c a r  stopped ahead, 
where had t he  brakes no t  been locked i t  cou ld  e a s i l y  have been 
accompl ished. 
5. C r i t i c a l  Moment Performance E r r o r s  
Th ts  ca tegory  r e f e r s  t o  s i t u a t i o n s  where a d r i v e r  p r o p e r l y  perce ives 
and comprehends in fo rmat ion  i n d i c a t i n g  t he  need f o r  an adjustment l'n 
speed o r  p a t h  o f  t r a v e l ,  b u t  commits d r i v i n g  e r r o r s  which i n v o l v e  
e t t h e r  impu ls ive  improper ac t i ons  (as i n  panic  o r  f r eez i ng ) ,  o r  l a c k  
o f  adequate s k i l l s  (as i n  over-compensation), These a re  t o  be d i s t i n g u i s h e d  
from e r r o r s  Tnvolv ing an improper cho ice o f  a c t i o n  from among a v a i l a 6 l e  
a l t e r n a t i v e s ,  whTch a re  termed dec i s i on  e r r o r s ,  
To a l a r g e  ex ten t ,  t h i s  category  grouping i s  de f tned  6y t he  nex t -  
l e v e l  [more s p e c f f t c )  ca tegor tes  whtch comprfse ft; these a re  over-  
cornpensatton, pan tc  o r  freez-tng , and fnadequate d t r e c t f o n a l  c o r n  .
5.1 . Overcompensation , . 
Th i s  r e f e r s  t o  s i t u a t i o n s  where a d r i v e r  improper l y  r eac t s  t o  a  
s t t u a t t s n  impaf r ing  t he  maintenance of c o n t r o l  over t he  veh-icle. 
Such overcompensations i n c l u d e  improper o r  excesstve acceleration, 
IjraRfng , and/or s t e e r i n g  i npu t s .  Th i s  ca tegory  i s  most t y p i c a l  l y  
app l i ed  when a d r i v e r  a l lows  h i s  v e h i c l e  t o  devra te  f rom i t s  
tntended path,  as 7n t he  case where Re a l l ows  the  r i g h t - s i d e  t i r e s  
t o  drop o f f  t h e  pavement edge, and then looses c o n t r o l  by a t tempt ing  
t o  r ega in  t he  tntended pa th  i n  t o o  abrup t  a  manner. 
5.2. Panic o r  Freez ing 
Th is  r e f e r s  t o  the  s i t u a t i o n  where a d r i v e r  perce ives t h e  r i s k  of 
c o l l i s i o n ,  and as a  r e s u l t  i s  unable o r  does n o t  have t h e  presence 
of mind t o  take  any s i g n i f i c a n t  remedial  ac t i on .  He t s  e i t h e r  
unable t o  es t imate  what remedial a c t l o n  I s  requ i red ,  o r  r e a l i z i n g  
i t ,  t s  unable t o  i n i t i a t e  t he  muscle responses necessary t o  cause 
t h a t  a c t t o n  t o  be taken, 
Thfs category a I so refers to situations where, i n  recognition of 
rtsR of collision or loss of control, a driver takes an impulsive, 
trrati'onal action, whi'ch i s  obviously not calculated to reduce the 
r?sk. For example, preceding collision, such a dr?ver might remove 
Rfs hands from the wheel and throw them up  in front of his face, 
fn a sft~ration where had he n o t  panicked a reasonable evasive 
actfon would have been possible. 
5 . 3 ,  Inadequate Directional Control 
This category refers t o  situations where a conscious driver does 
not naintal'n adequate control over the path of his vehicle, although 
such control would have easily been possible had appropriate steering 
inputs been applied, This does n o t  apply to the situation where 
Ri'gh lateral  loads make continued control a delicate matter, and 
overtax the sRills of the drfver. Rather, these are situations 
@ere adequate lateral  traction i s  available, so that had the 
drtver adequately monitored i nfomation regarding the need for steeri  ng 
inputs, and then applied these inputs with ski l l  reasonably 
expected from an ordinary driver, control could easily have been 
maintained. 
TRts category i s  a plied when a conscious driver f a i l s  t o  maintain P dtrectfonal contro in a relatively untrying situation. Where there 
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1's fnformatton that the driver war distracted or was preoccupied, 
and Rence dtd n o t  notice the deviation of his vehicle from the intended 
patR fn suff W e n t  time, those specific recognition categories 
wuld apply. However, where such information cannot be obtained, 
But l't +s known t h a t  the driver was conscious and should have easily 
Been able t o  coq le t e  the necessary steering task, the inadequate 
d i ~ e c t b n a l  control category appl ies.  
6. Pedestrian Errors 
This category applies whenever a pedestrian moves into a t r a f f i c  lane 
a t  such a place and in such a manner as t o  create a high risk of contact 
from even lawfully and prudently driven vehicles. These thus represent 
cases where the pedestrian i s  culpable, without regard to whether a 
striking driver was a t  a l l  blameworthy. Typically, such accidents have 
involved people running o u t  i n t o  t r a f f i c ,  often without looking a t  a l l  ; 
many such pedestrians have been children. 
SECTION 8. INDIVIDUAL FACTOR L I S T  
HUMAN DIRECT FACTORS 
1 . C r t t t c a l  Non-Perfor~qances 
1.1. Fa ta l  
2. Blackout 
3. Dozing 
9. Other, e.g, se-;zure 
2. Non-Acctdent (Sufctde attempts, i n t e n t t o n a l  c o l l  t s i ons )  
3. Recognttfsn E r ro rs  
3.1. E r r o r  t n  Recognit ion o f :  
3.1 . I .  T r a f f  t c  Stopped, o r  S l  owlng Ahead 
2. Pos i t t on  o f  Car on Road 
3. Road Features, such as On-Comfng Curves, Lane Narrowings, e tc .  
4, Road Stgns o r  Stgnals  Prov id ing  D r i v e r  In fo rmat ion  
5. CrossnFlowing T r a f f i c ,  such as Merging T r a f f i c  o r  I n t e r s e c t i n g  
T r a f f  l'c 
6. Road Condit tons 
9, Other 
3.2. Reasons f o r  E r r o r  o r  Delay t n  Recognttton (tf Unknown, code 3.2.0.) 
3.2.1. rna t ten t ton ,  Preoccupatton, D ts t rac ted  by Thoughts 
3.2.2. I n t e r n a l  DTstract fon 
3.2.2.1. Event i n  Car, Loud Notse, Ye1 1 , Scream, Sick Passenger 
2. Ad jus t tng  Radto o r  Tape Player  
3. Ad jus t ing  Windows, Vent, Heater, o r  S i m i l a r  Contro l  
4. Conversation w i t h  Passenger 
5. Mustc o r  Radio Conversatton 
9. Other 
3.2.3. External  D i s t r a c t i o n  
3.2.3.1. Other T r a f f i c  
2 ,  Driver-Selected Outside A c t i v i t y ;  e.g. l ook ing  f o r  house 
number, 1 ooking f o r  s t r e e t  s igns, examining p a r t i c u l a r  
p roper ty ,  e tc .  
3. A c t i v i t y  o f  I n t e r e s t ;  F lgh t ,  Girl i n  B i k i n i ,  Accident, 
F t re ,  e t c .  
4,  Sudden Event; Loud Noise, Explosion, Flash of Light, 
h d d e n  Screech, c tc ,  
5 ,  Stopped YeRfcle or Accfdent 
9 ,  BtRer 
3.2.4. Enadequate or Improper Lookout  
3.2.4.1. Pulltng o u t  from ParRfng Place 
2 ,  Entwhg Travel Lanes from f ntersecting Street ,  
Alley, rntersectfon, Drl'Yeway 
3 ,  PrPor to CRangi'ng Lanes or Passtng 
9. Other 
3.2.5, Errors or delays in recognition for other reasons 
3.3. Type of Error (ff Unknown, code 3.3.0.) 
3 . 3 . 1 .  Perceptfan (rnformatl'on was perceivable, b u t  delay i n  perception 
or fai'lure to  perceive, e.g. looked other direction, e t c . )  
2 .  CompreRensTon (TnformatTon was perceived, B u t  remained unprocessed) 
3 .  Delayed ReactSon Time 
4. Two or More of the Above 
4. Deci'sion Errors 
4 . 1 .  Misjudgement [of Distance, Closure-rate, e t c ,  ) 
4 .2 .  False Assumption 
4,2.1. Assumed other driver had t o  stop or yield a t  intersection 
2 .  Assumed other driver would stop or yield a t  intersection 
without assuming t ra f f  i'c control 
3 .  Assumed on-coming car would move l e f t ,  or r ight ,  o u t  of way 
4.  Assumed vehicle was going to  make a turning maneuver, which 
ft d i d  n o t  
5, Assumed there was no  t r a f f i c  coming (or that t r a f f i c  was 
stopped) when, in f ac t ,  there was t r a f f i c  coming 
9 ,  Other 
4.3. Improper Maneuver 
4.3.1. Turned from wrong lane or position 
2. Drove i n  wrong lane b u t  correct direction (e.g. went s t raight  
t n  turn lane) 
3. Passed a t  improper locatfon 
9. Other 
4,4.  Improper Drbhg TecRntque or Practtce 
4,4,1,  Crestfng Pri'lls, drtvtng ~Y-I center of road 
2 .  BrakPng l a t e r  than should Rave or a t  ihproper locatfon 
3 .  Stopphg t o o  f a r  o u t  fn road or tntersection 
4. Drb-i'ng excessiiely close t o  center1 l'ne or edge of road 
5. Slowed too rapl'dly (e.g, , slammed on Brakes to make turn 
a t  l a s t  mtnute] 
6 .  Tat1 gati'ng 
9.  Other 
4.5, Inadequate1 y Defenstve Dr t v t n g  Technique 
4.5.1 . Strategi'c Error--SRoul d have posTti'oned car differently 
? n  anttc-tpation of posst61 e problems 
2.  Strategtc Error--Should have adjusted speed in anticipation 
of possfbl e problems 
3 ,  Strategic Error-~Shoul d not have taken other dr iver 's  obedience 
o f  t r a f f t c  stgn for granted - 
9.  Other 
4.6, Excesshe Speed or Acceleration 
4.6.1 . Excessl've Speed 
4.6.1.1. For road desfgn--regardless of condition or t r a f f i c  
2 .  Solely in l ight of t r a f f i c ,  pedestrians, number of 
accesses, e tc .  
3 .  Solely in l ight  of weather conditions (including 
slick roads) 
4, Due to combinations of above 
4,6.2, Excesstve Acceleration 
4.7. Inadequate Sl'gnal , Communications, or Lights 
4.7.1. Failure t o  signal for turn 
2.  Failure t o  use horn t o  warn 
3 .  Faflure t o  turn on headlights 
9. Other 
4.8. Improper Evasive Action 
4.8.1. Locked brakes 
2 ,  Driver could have steered o u t  of danger and did n o t  
(brakes not 1 ocked/coul d s teer )  
1 
3 ,  Drt~ers could Rave accelerated out of danger and dl'd not 
9 .  Other 
4.9, Otkr DecTsPon Errors 
5. CrCtkal  Moment Performance Errors 
5.1 . Overcompensat?on (Excess tve accel erat ton , braking, and/or steering imputs) 
2, Pank o r  PreezCng (No signl'ficant remedtal acti'on taken) 
3 .  hadequate Dfrectfonal Control 
5,3,1. On curve--all owed car t o  enter  oppostng lane of travel 
2. On stratght--allowed car t o  enter  opposfng lane of travel  
3 .  On straQRt--allowed car t o  go off road edge t o  r igh t  or  
l e f t  [not entertng oppostng lane of t r ave l )  
4 ,  On curve--allowed car t o  go off road edge to  r tgh t  or  l e f t  
(not entertng opposrng lane of travel ) 
5. Other 
5 , 9 ,  Other Crf t f ca l  Moment Performance Errors 
6 ,  Pedestrtan Errors 
6 . 1 ,  Pedestrian ran in to  t r a f f i c  
2 .  Pedestrtan jaywalking 
9, OtRer 
9. Other Human Causal Factors (Dfrect) 
SECTION 9, INDIVIDUAL FACTOR DESCRIPTION 
V E H I C L E  FACTORS 
This refers to  a1 1 vehicle-related deficiencies which result  in an accident, 
or increase the severity of vehicle impact wRfch resul ts .  Included are 
system fat1 ures, degradations, and worn components. 
rncluded under tR?s R?adTng are vtsual liimi'tat?ons assocfated w t t h  the vehicle, 
includTng those cauced by objects or substances f n ,  attached t o ,  or 
adherfng t o  the vehicle. 
1. Tires and Wheels 
This includes a l l  causal failures and improper conditions associated 
w i t h  t?res and wheel s , rncl uded are inadequate tread depths, bl ow-outs , 
mismatches of t i r e  types and/or s izes ,  improper inf lat ion,  and wheel 
f a i l  ures . 
2 ,  Brake System 
ThTs includes a l l  accidents resulting from the fa i lure ,  or degraded 
or abnormal performance, of the braking system, Thts includes b o t h  
gross fai lure  of a l l  or part of the braktng system, delayed braking 
(as wRere pumping i s  required), brake tmbalances [as wRere Rard 
application causes a marked change i n  vehfcle path), e tc ,  
3. Steering System and Suspension Problems 
Subcategories of the steering system include a1 1 fai lures  or degradattons 
of the steertng system whereby accurate steering control i s  negated or 
made grossly more dl'fficul t than ordinarily expected. Examples include 
excesstve freeplay and freezing or lockfng of the steerfng gear. 
Subcategories of suspension problems include fai lures  or degradations of 
shock absorbers, sprl'ngs , bushings, 1 ocating 1 inks and arms, e t c ,  , 
wfitcR h'i'nder vehtcle control. 
4, Power TraPn and Exhaust 
This Tncludes any fai lure  or substandard performance that  t s  a factor 
tn an accident, such as a sudden loss of power or the leakage o f  
exhaust fumes into the driver compartment, with a consequent detrimental 
effect  on driver behavior. 
5. Communication System 
This includes a l l  fa i lures  and degradations of systems by and through 
which drivers send and receive the information necessary for  safe 
completion of the driving task. These systems thus include l ights ,  
glazed surfaces, windshield wipers, defrosters, horns, and radio or 
tape player volume. 
6 .  Driver Seating and Controls 
This includes a l l  instances where dr iver  seat  location f a i l u r e s  and 
defictencies Tmpafr the d r i v e r ' s  a b i l i t y  to  safe ly  complete the driving 
t ask ,  as by 1 t rn t t fng RTs a b t l t t y  to  see and/or man7pulate controls ,  as 
well as where d f f f i c u l t y  i's expertenced w T t h  dr fver  controls ,  such as 
when an accelerator pedal s t i cks ,  
7.  Vehicle and Load Dimensions and Weight; Towing Attachments 
Thfs includes a l l  causal o r  sever i ty  increasing factors  i n  accidents 
t ha t  pertain to  vehicle ar cargo length, width, or  weight, and a lso  
t o  fa t lu res  o r  deficiencies of towing or pushing equipment. Shift ing 
loads and use o f  warnins f l a s s  are included in t h i s  category. 
8. Mfscel laneous : Hood, Doors, Pre-crash Fires , Deteriorat ion,  Age 
All vehicular fac tors  not categorized elsewhere are  placed in t h i s  
category. Under t h i s  heading are  a l l  f a i l u r e s  in the in tegr i ty  of 
body and doors which ac t  t o  impede vehicle control and hence are  
precrash causative fac to rs ;  f i r e s  occurring pre-crash as accident causal 
or sever i ty  increasing fac to rs ,  and 01 d ,  or general ly  decrepit  
vehicle par ts  or  sys terns tha t  contributed to  accident causation o r  
severi ty.  
SECTION 10. INDIVIDUAL FACTOR LIST 
1. T p e s  and m e 1  s 
1 . 1 .  r n f l a t b n  
1.1.1,  Under-hflatfon 
2. Over-Pnfl at ion 
3 ,  hproper  pressure d f s t r tbNton  
1.2. rnadequate tread depth 
3 .  P l a t  t t r e ,  blow-out; sudden f a i l u r e  
4 .  Wheel BroRe o f f  
5. Grease seal leaked on brake 1 t n i n g  
6 .  Wheel drum not concentrtc 
7. Wheel s not proper1 y a1 i'gned 
8. No snow t t r e s  o r  chai'ns 
9. OtRer 
2, Brake System 
2.1. Total fai lure--front  and rear  
2.1 . I  . WReel cyl fnder Pat1  ed 
2. Brake l ine  fa-Pled 
3. Master cylinder defect  
4 .  Insuff ic ient  f lu td  level 
5. Adjustment mecRanfm loss  or f a t l u r e  
9 .  Other 
2 , 2 .  Fai'lure-related f ront  only 
2 , 2 . 1 ,  Wheel cylinder fa i l ed  
2 .  BraRe li'ne faf led  
3. Master cyl i'nder defect 
4, Insuff ic ient  f lu id  level 
5 .  Adjustment mecRantsm loss  or fa f lu re  
9 .  Other 
2.3. Failure-related rear  only 
2.3.1. Wheel cylinder fa t l ed  
2 .  Brake l i ne  fa t l ed  
3 .  Master cylinder defect 
4 .  Insuff tcfent  f lufd level 
5 .  Adjustment mechanl3m loss  or  f a f l u r e  
9 .  Other 
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2,4. Total  f a t 1  ~ ~ e v - ~ n k n ~ w n  or u specWkd i s  t o  p o r t t o n  affected 
2 . 4 . 1 .  meel cfliu7der fatled 
2 ,  BraRe l b e  PnPled 
3. Magter cylwder defect 
4. Pnsuff-tciknt Plufd level 
5 ,  Adjustment meeRanPm loss or fat lure  
9. OtRer 
2.5, Delayed GraRtng response/pumpfng requtred 
2.5.1. Requfred pmptng due t o  mproper adjustment 
2 ,  OtRer reasons 
2,6. Imbalance (pulled l e f t  or rlgRt) 
2 . 7 .  BraRes gra66ed, 1 ocked prematurely, or were over-sensi t ive 
2.7.1, rmproper proporttoning front-to-rear (e.g. , rear wheel lock-up) 
2 ,  BraRes "grabtjed", 1 ocked prematurely, or were over-sensitive, e tc .  
9. Other 
2.8, Trafler GraRes 
2.8.1. Pallure of t r a t l e r  brakes 
2 .  Insufffcient t r a t l e r  GraRes 
3. No I'ndividual Brakes on t r a t l e r  
9 .  Other 
2.9. OtRer d i f f icu l t fes  with Brakes 
3. Steering System and Suspenston Problems 
3,1.  Steertng System 
3.1.1, Excesshe freeplay 
2.  Binding (undue ef for t  required} 
3,  Freezing or locking 
9,  Other 
3.2. Suspension Problems 
3.2.1. Shock absorber problems 
3 . 2 , l . l .  Weak shock absorbers 
2 ,  Mfsstng, GroRen, or other shock absorber prob:ems 
9. Other 
3.2,2. Spri ng probl ems 
3 , 2 , 2 , 1 .  Broken, mtssing, or defectjve springs 
2 .  Rafsed rear-end 
3.2.2,3, Sprlwg ~mbalaaces (due t o  helper zprtngs, overload 
springs, sprfng spacers, e t c ,  
9 .  O t k r  
3,2,3,  Other wspenston problems 
4. Power T r a h  and ExRaust 
4.1 . Power t r a i i  di ' f f  icul t i e s  
4 . 1 . 1 ,  Ran ot i t  of fuel 
9, Otker problems 
4.2. ExRaust sptem (toxic fumes] 
4 . 2 . 1  . CO leaRed l n t o  dri'vert s compartment 
9. OtRer problems 
5. Communication Sys terns 
5.1, Vehfcle 1 tghts and signals 
5.1 , I .  Head1 amp problems 
5.1 , I  , 1 .  rnoperabl e headl amps 
2.  Mis-aimed headl amps 
3 .  Dirt-obscured headl amps 
4.  Other 
5.1.2. hoperable t a i l  1 ights 
3 ,  Inoperable turn signals 
4.  Tai l l ights  or turn sfgnals obscured by d i r t ,  road grime, e tc .  
9 .  Other 
5,2. Yehi'cle-related v'l'sion obstructions 
5.2.1. Due t o  fce,  snow, f ros t ,  water, or condensatton on wtndows 
2, Due to cracked or opaque wtndows (e, g .  , cardboard or st ickers 
on windows) 
3 ,  Due to design or placement of windows 
4.  Due to  objects Tn or attached to vehicle 
5. Due t o  fnoperatrve or deftcient vtsion hardware 
5.2,5,1, Inoperable or mts-aiied wi'ndshield washer 
2 .  Tnoperable or fneffecttve wPper 
3 .  Inoperable or hadequate defroster 
4, Absence or condftton of mtrrors 
9 ,  Other 
5.2.6. Due to  glare from sun or headlamps reflected off vehicle . 
7 ,  Q t b r  vCoNn problems, yehtclerrel  ated 
5,3, AnBVttory ProGl ems 
5.3.1. Pnoperattye or waR horn 
2.  ExcessTve radb or tape player volume insfde car 
9, Other 
5,9 ,  OtRer vehicle related comunications problems ( i  . e .  in other systems) 
6 .  Dri ier  seattng and controls  
6.1 . Drfver control s 
6.1 . I .  Steertng wheel problem (e.g, spinner snagged clothing) 
2. Brake pedal problem (e.g. pedal broke o f f )  
3. Accel era t o r  problem (e. g . stuck 1 
9.  OtRer 
6 . 2 ,  Driver antRropometric 
6,2.1.  Seat 1 oose or became detached 
2.  Drtver not posttioned t o  adequately reach controls 
3 .  Driver not posttfoned t o  see adequately 
9.  Other 
6 . 9 ,  Other 
7 .  Vehicle and Load Dtmensions and Weight; Towing Attachments 
7.1. VeRfcle dimensions and weight 
7.1 . I ,  Vehtcle t o o  long [e,g,  t r a i l e r  too long, too many t r a i l e r s )  
2 .  Vehicle too wtde ( e , g ,  farm equtpment t o o  wide fo r  one lane) 
3. Veh-tcle we?ght poorly distrTbuted 
9 .  Other 
7 .2 ,  Load dimens-tons and weight 
7.2.1. Cargo too long [e,g, load projects  and coll ides wtth other vehicle) 
2, Cargo too wfde (e,g. cargo t o o  wide fo r  one lane) 
3 ,  Load poorly distrfbuted 
. 4, Load sAifts  
5.  No warning f lags  on oversize load 
9 ,  Other 
7.3. TowTng and push tng  equipment 
7,3.1. Towtng connectton fa i l ed  
2 .  PusRfng equfpment separated from vehicle 
3. Towtng or p u s h i n g  connectTon fa i led  to  provide suf f i c ien t  s tabi  1 i t y  
9 .  Other 
8. Mtscel I aneous~ Hood, Door, FTre, 3e te rb ra tNn  
8,1! R o ~ 4  f 1 ew up, door  came open @recrash) 
2, Yehi.le caugkt fibre [precrash) 
8,2.1, Lea@ carburetor contrfbxted t o  f i i e  
2.  LeaRy exhaust ptpu contrtbuted to  f f r e  
3. Faulty electrtcal system contrtbutcd to  f f r e  
8.3. Deter tora t i~n ,  Age 
8.3.1, The age of the car (older cars are t n  poorer condftl'on) 
2 ,  Car generally decrepft o r  detertorated 
3. Irreparabl c damage; prcvfous accfdentg or Breakdowns resul tf  ng 
i i  weaRenPng of veRfc le  parts 
9 .  Other YeRtcle Factors 
SECTION 11 , INDIVIDUAL FACTOR DESCRIPTION 
ENVIRONMENTAL FACTORS 
Environmental f a c t o r s  a re  those cond i t i ons  ex te rna l  t o  t h e  d r i v e r l v e h i c l e  
o r  pedestrl 'an which inc rease  t he  r i s k  and s e v e r i t y  of acc iden t  invo lvement  
unnecessarTly o r  t o  an excessive ex ten t .  I n  assessing t he  environmental  
f ac to r s ,  an i d e a l  norm i s  assumed, based on i d e a l  ambient cond i t i ons  and on 
pub l i shed  design and c o n t r o l  standards i n  common usage. The main headings 
i n  t h i s  l i s t  a re  ca tegor i zed  6y t he  p a r t i c u l a r  types o f  problems t h a t  r e s u l t  
f rom these f a c t o r s ,  such as Con t ro l  Hindrances o r  View Obs t ruc t ions  and 
by t h e  type o f  envtronmental  s t r u c t u r e  descr ibed i n  t h e  category ,  such as 
Sl'gns o r  S ignal  s. For example, t he  l a r g e s t  category ,  Design Geometrics, 
i s  organized accord ing t o  t ype  o f  env i  ronrnental s t r u c t u r e  and i nc l udes  
subcategor les  o f  s p e c i f i c  environmental  design f ea tu res ,  such as I n t e r -  
changes, Recovery Area, Roadway Width, e t c .  Ambient and maintenance con- 
d i  t i o n s  are organized under t he  p a r t i c u l a r  types o f  problems engendered 
By t h e  cond i t i o r .  o r  t he  s p e c i f i c  environmental  f e a t u r e  i nvo l ved  r a t h e r  than 
as separate ca teqor fes .  For  example, snow and i c e  which causes the  road  
sur face  t o  be slTppery i s  c l a s s i f i e d - a s  a  Con t ro l  Hindrance, and a broken 
g u a r d r a i l  i s  l i s t e d  among g u a r d r a i l  f ac to r s  i n  Res t ra i n i ng  Devices, a  nex t -  
l e v e l  category  o f  Design Geometri cs .  The main ca tegor ies  o f  t n v i  ronmental 
f a c t o r s  are:  
1.  General Factors  
2, Con t ro l  Htndrances 
3. Design Geometrics 
4. S ign ing  
5. S igna ls  
6. Markings 
7. Speci a1 T r a n s i t o r y  Hazards 
8. Environment Rela ted V i s i o n  Obs t ruc t ions  o r  Hindrances 
The environmental  f a c t o r s  a re  non-over1 apping. I n  some ins tances  a p a r t i  - 
c u l a r  envtronmental  f e a t u r e  i s  r e l e v a n t  as a  f a c t o r  t o  severa l  ca tego r i es .  
For  example, a  roadway s i g n  i s  r e l e v a n t  t o  s i g n i n g  i n  t he  sense o f  an i n -  
f o rma t i ona l  device,  b u t  i t  may a l s o  be a f a c t o r  as a  v iew o b s t r u c t i o n  o r  
as a  h indrance t o  sa fe  movement i n  t h e  recovery  area. I n  such cases, t h e  
environmental  f e a t u r e  i s  descr ibed o r  l i s t e d  i n  each o f  the  r e l e v a n t  ca te -  
go r i es ,  i . e .  a  s i g n  i s  descr ibed as a  conveyer o f  i n f o r m a t i o n  i n  t he  heading, 
S ign ing,  as a  v iew o b s t r u c t i o n  i n  Environment Rela ted View Obs t ruc t ions  o r  
Hindrances, and as a  recovery  area obs tac l e  i n  Design Geometrics: Recovery 
Area. The o t h e r  ca tegor ies  r e l e v a n t  t o  any f e a t u r e  and t h e i r  l o c a t i o n s  a re  -
s p e c i f i e d  i n  the  f a c t o r  l i s t ,  o f t e n  a longs ide  t he  main category .  Thus, t he  
main category ,  S ign ing,  r e f e r s  the  coder a1 so t o  s igns as obs tac les  o r  as 
view obs t ruc t i ons .  
The ca tegor ies  a re  de f i ned  and descr ibed  as f o l l o w s :  
1 .  General 
This category includes factors which apply to  overall environmental 
conditions rather than t o  any one aspect of the environment. Such 
factors often have a general effect  on driver behavior or resuonses, 
Among these factors are general conditions, such as Traffic density, 
Environmental overload, Roadway confuguration presented large area 
t o  scan, e tc .  w ~ c h  Kay K o r  
even an a l e r t  and responsi've driver,  The su6category, Symbolism of 
vehicle types, refers t o  ideas or nottons that a driver may associate 
w i t h  the use of specific types of vehicles, such as An ambulance makes 
i t s  driver tWnR speed i s  necessary, or A drtver of a small car tends 
to take chances t h a t  drfvet-9 o f  l a rae  cars  do not. 
2 .  Control Htndrances 
This category tncludes those factors which effect  the d i~ec t iona l  
s t ab i l i t y  and control of the vehtcle. In some instances the safety 
of pedestrfan travel also may be lessened 6y these conditions. Factors 
relevant to  tRfs category are low coefftcfent of f r tc t ton of the 
road surface due to  such reasons as surface wear, o i l  deposits, snow, 
ice ,  e t c ;  road surfaces wfiich are uneven, rougR, or in other ways of 
poor rtding qualTty; the alignment and qualtty of tRe sRoulder surface; 
the slope of surfaces and banks in the recovery area; banked or crowned 
roadways; and wind, as a factor effecting directional s t ab i l i t y  and 
control . 
* 
3. Design Geometrics 
Factors Tn t h i s  category re1 ate  to planning and design considerations 
of the roadway and roadside areas. These are factors which vary from 
ideal design practices, and each condition can substantially increase 
the risk of accident involvement and accident severi t v .  The main sub- 
categories under th i s  heading are Roadway width, ~ r a d e  or curve; 
~ e c o v e k ~  Area incluies the next-level categories Shoulder, ~ e a i a n ,  
Roadside, and Gore area and refers specifically to  w i d t h  and clearance 
i n  these areas. Channel ing devices refers to  the avai labi 1 i t y ,  design, 
and maintenance of median barr iers ,  guardrails, as we1 1 as construction 
barriers,  The category Pedestrian faci 1 i t i e s  includes provisions for 
overpasses and underpasses, sidewalks, and routing of after-school traf 
Various road signing problems of avai 1 abi 1 i ty ,  design or structure,  and 
maintenance which can tncrease the risk of accident involvement for 
driver or pedestrtan are described in this  category. 
5.  Signals 
This category includes the avai labi 1 i ty of t r a f f i c  signals,  appropriate* 
ness of signal types, and problems in signal design, tfmtng, a n d  main- 
ten an ce . 
6. Markings 
The f a c t o r s  i n  t h i s  category  r e f e r  t o  t he  ava i  l a b i  1  i t y  and maintenance 
o f  roadway markings such as c e n t e r l i n e s  o r  road edge markings, and o f  
o b j e c t  markfngs on phys tca l  obs t r uc t i ons  t n  o r  near t he  roadway. 
7. Speci a1 Trans i  t o r y  Probl  ems 
This  category  r e f e r s  t o  t r a n s i e n t  hazards which increase the r i s k  o f  
an acc ident ,  I n c l  uded are stopped veh ic les  , ob jec t s ,  and animals i n  
t he  road, g l a r e  f rom head l igh ts ,  and non-contact  movtng veh i c l es  and 
d r i v e r s  wfi ich cause problems. Examples o f  t he  l a t t e r  k t nd  i nc l ude  
veh i c l es  which f o r c e  acc iden t - invo lved  veh tc les  o f f  t he  road, and then 
cont inue w7thout involvement.  Since i t  cannot be determined what t he  
na tu re  o f  the  human, veh i cu l a r ,  o r  environmental causes are which 
r e s u l t e d  i n  t he  e r r a n t  behavior o f  t he  non-contact  veh i c l e ,  i t  i s  
des t rab le  t o  vfew the  ac t ions  o f  such a v e h i c l e  as t r a n s i e n t  env i ron-  
mental hazards f o r  the i nvo l ved  d r i v e r  who i s  the sub jec t  of t he  
i n v e s t i g a t i o n ;  cons is tency can o n l y  be achieved i n  t h i s  manner. 
8. Environment Related V i s i on  Obs t ruc t ions  and Hindrances 
This  category  inc ludes  those environmental  f a c t o r s  which 1 i m i  t t h e  
v i s u a l  f i . e ld  o f  the  d r i v e r  beyond the boundaries o f  the  v e h i c l e  o r  
of the  pedest r ian.  The four nex t - l eve l  ca tegor ies  a re  V i s i o n  Obstruc- 
t i o n s ,  LOW V f s t b i l  i t y ,  Ambient V i s i b i l i t y  L i m i t a t i o n s ,  and I l l u m i n a t i o n  Pro- 
b l  ems. V i s i o n  Obst ruct ions i nc l ude  view 1 i m i t a t i o n s  due t o  curves, 
d ips,  or T I 1 3  'iR the  roadway; roads ide embankments and s t r u c t u r e s  o r  
t r ees  and bushes which impede v i s i o n ;  t r a f f i c  as a  view obs t ruc t i on ;  
and d i r t ,  mud, snow, o r  i c e  which obscures roadway fea tu res .  Low 
v i s i b i l i t y  i nc ludes  low v i s i b i l i t y  o f  motorcycles due t o  smal l s i z e ,  
and t he  blend7ng o f  pedest r ians,  veh ic les ,  e t c .  i n t o  the  background 
due t o  a  camouflage e f f e c t .  Ambient v i s i b i l i t y  r e f e r s  t o  atmospheric 
cond i t i ons  such as r a i n ,  snow, fog,  darkness, e t c .  t h a t  l i m i t  v i s i b i l i t y .  
The subcategory r l l u m i n a t i o n  problems s p e c i f i e s  f a c t o r s  r e l a t e d  t o  t he  
use and adequacy o f  a r t f f i c i a l  l i g h t i n g  and t o  the  p r o v i s i o n  o f  r e f l e c -  
t o r i z e d  markings, 
SECTION 1 2 ,  INDIVIDU4L FACTOR LIST 
ENVIRONMENTAL FACTORS 
1 .  General 
1.1. General t r a f f i c  conditions 
1 . 1 . 1 ,  High t r a f f i c  density 
2 .  Traffic making frequent changes in velocity and track 
9 .  Other 
2 .  Environmental overload, complexity of t r a f f i c  environment 
3 .  Ambient conditians such as temperature, dust, rain causing general driver 
discomfort 
4. Road under construction or repair 
5. Driver n o t  acclimated t o  modernizations in roadway 
6.  Road configuration presented large area t o  scan 
7. Monotonous road conditions 
8. Symbol ism of vehicle types 
1.8.1. An ambulance makes t t s  drPver t h i n k  speed i s  necessary 
2 .  Ptre equipment can be expected to run red l tghts 
3. A custom-tzed car suggests that t t s  driver may do risky things 
4. The b i g  truck and t r a f l e r  w t l l  block the road because of slow 
speed on an upgrade 
5. Post office trucRs maRe the drfver feel he can stop in crosswalks 
or tntersectfons t o  p7ck u p  mail 
6 .  A motorcycle suggests that i t s  drt-ver may disobey t r a f f f c  ordinances 
7 .  A dr i ie r  o f  a small car wtll tend t o  taRe chances that drivers of 
large cars do  n o t  
9, Other 
1 . 9 ,  Other 
2 .  Control H f  ndrances 
2.1 . Road surface 
2 . 1 . 1 ,  Road surface low coefffcient of frtction 
2 . 1 . 1  , 1 .  Due to t r a f f t c  pol 7shfng 
2 .  Due t o  surface materials 
3 ,  Due to ol'l depostts 
4, Due t o  water 
5.  Due to snow 
6, Due t o  fce 
7 ,  Due t o  s a l t  slush 
9 ,  Other 
2 , 1 . 2 .  Uneven road surface 
2.1 -2 .1  . Poor r?ding qua1 Tty; surface rougR, bumpy 
2 .  Loose sand or gravel on road surface 
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2.1.2.3. Cracks, ruts ,  potholes, ravelled edges 
4. Expanston jotnts rafsed above road surface 
5 ,  Lane jotnts open, rough, or uneven 
9, Other 
2.1 ,3,  Dirt or  gravel road 
2.1 -9.  Other 
2 . 2 .  Shoulder surface and alfgnments (see 3.5.1. for shoulder width) 
2.2.1. Shod der constructed of sof t  material s 
2. Shoulder wet 
3. Snow on shoulder 
4, Tce on sRoulder 
5 ,  SRoulder lower t h a n  pavement 
6. SRoulder not a1 fgned w i t h  ground 
9. OtRer 
2.3. Recovery area surface (see 3.5. Recovery Area for " w i d t h "  and "obstacles") 
2.3.1 . Too much slope i n  recovery area 
2.3.1 , I .  ExcessTve rnedi'an sl  ope 
2, Excesslie slope i'n gore area 
3 ,  Excessfve slope on sides of road 
9, OtRer 
2.3.2. Hil ls ,  cuts,  d?tcRes i n  recovery area 
2.3.9. Other 
2.4. Roadway l'nadequately Banked or unbanked 
2.5, ExcessTve road crown 
2.6. Wi'nd 
2.6.1 . Moderate crosswind 
2 ,  Gusty crosswivld 
3, Strong crosswtnd 
4. Moderate parallel wind 
5, Gusty para1 le l  w t n d  
6, Strong parallel wfnd 
9. Other 
2 .9 .  Other 
3 .  DesTgn eeornetri'cs 
3.1 , Roadway wtd th  
3 , l .  1 , Narrow 1 ane w~PdtR 
2 .  Excesspve lane wNth 
3.1.3. Three lane  road with h i g h  t r a f f i c  volume 
9. Other 
3.2. Grade o r  curve (note:  For grade o r  curve as v iew obs t ruc t f on ,  code sub fac to r  
o f  8. Environment Rela ted V i s i o n  Obs t ruc t ions ;  f o r  Grade o r  Curve 
problems a t  i biterchanges , code sub fac to r  of 3.3. In terchange Design Features)  
3.2.1. Curve 
2. Grade 
3. Excess ive ly  winding, t w i s t i n g  roadway 
4. Curve a t  end of l ong  s t r a i g h t  segment 
5 .  Downgrade o r  upgrade curved 
6, " A t  grade" r a i l r o a d  c ross i ng  
7. Truck l ane  needed on upgrade 
8. Truck escape ramp needed on long, steep downgrade 
9. Other 
3.3. In terchange des ign f ea tu res  
3.3.1. Long i t ud ina l  inadequacies 
3.3.1.1. I n s u f f i c i e n t  maneuvering d i s t ance  between e x i t  ramps 
2. I n s u f f i c i e n t  maneuvering d i s t ance  between e n t r y  te rm ina l  
and e x i t  
3. E n t r y  lane  t o o  s h o r t  t o  pe rm i t  sa fe  merging o f  t r a f f i c  
i n  in terchange 
9, Other 
3.3.2. T ransec t iona l  inadequacies 
3.3.2.1. E x i t  and e n t r y  lanes t oo  narrow f o r  t r a f f i c  volume 
2. E x i t  ramp two lanes wide where leaves ma in l i ne ,  e x t r a  
m a i n l i n e  lane  n o t  a v a i l a b l e  
3. Entrance ramp two lanes wfde a t  merge w i t h  mainline, 
e x t r a  m a i n l i n e  l ane  n o t  a v a t l a b l e  
4, Ramp shoulders t o o  narrow 
9, Other 
3.3.3. Grade o r  curve inadequacies 
3.3,3.1. E x i t  ramp leaves ma in l i ne  where m a i n l i n e  curves l e f t ,  
r a t h e r  than on tangent  sec t t on  
2. E n t r y  ramp j o t n s  m a i n l i n e  a t  t oo  g r e a t  an angle  
3.3.3.3. E x i t  ramp leaves mainline a t  too great an angle 
4. Curve of ramp poorly designed (too sharp, n o t  banked, 
compound "S"  curve) 
5. Entering ramp curve n o t  f i t t ed  t o  roadway curve 
6,  Ramp gradient t o o  steep 
9 .  Other 
3.3.4, Poor location of ex i t  ramp terminal (i .e.  in proximity of 
businesses or poor transition with adjoining roadway) 
9.  Other 
3.4.1, No t r a f f i c  separation a t  busy intersection 
2 .  Left turn lane or speed change lane needed a t  crossing 
3, Left turn median lane t o o  short t o  store volume of left-turning 
traffi 'c 
4. Traffic c ircle  acts as hazard for high speed through t r a f f i c  
5. Safe stoppi ng stght distance to  intersection i'nadequate 
6.  Turntng radius t o o  short ,  caustng cars to change lanes 
7, hadequate channel ization of t r a f f i c  a t  061 ique tntersection , 
three-leg junctions, mu1 ti-1 eg jntersections 
8 ,  Acceleration and deceleration lanes n o t  long enough t o  accommodate 
veRTcles a t  non access-control 1 ed faci 1 i  t l e s  
9. Other 
3.5. Recovery Area - Shoulder, Median, Roadside, Gore Area (see 2.3. Recovery 
Area Surface for slopes, ditches, e tc .  as control hindrances; see 8.  Environ- 
ment Related Vision Obstructions, e tc .  for signs, structures,  e tc .  as view 
obstructions, ) 
3.5.1. Shoulder 
3.5.1.1. Shoulder t o o  wide; over 6 ' ,  used for overtaking 
2 .  Shoulder t o o  narrow (code 3.4.2.4. in case of ramp shoulders) 
9 .  Other 
3.5.2. Gore area 
3,5.2.1. Unnecessary signing, 1 ight standards, or roadw3y structures 
in gore area 
2 .  Signs without breakaway supports in gore area (d is t inc t  from 
3.5.2.1. above, unnecessary signing ) 
3.5.2.3. Trees, brush, natural obstacles in gore area 
9 ,  Other 
3.5,3. Medtan 
3.5.3.1. No median provfded 
2 ,  Medtan t o o  narrow 
3. Tr?es, brusR, rock outcroppfngs i n  median 
5 ,  Sfgns w'thout GreaRaway supports 
5. Si'gns w f t h  DreaRaway supports 
6. Obstructi'ng brPdge abutment 
7 ,  Obstructfng culvert Readwall 
8. Debrts .fn medl'an 
9, Other 
3.5.4, Roadside area 
3.5.4,1. No recovery area provided 
2.  Recovery area too narrow 
3. Trees, brusR, rock outcropp7ngs in roadside area 
4, Signs wi'thout breakaway supports 
5. Signs wi'th BreaRaway supports 
6 .  Bridge abutment or culvert Aeadwall 
7 ,  WtPlity pole 
8. Pedestrian trayel , footpaths 
9,  Other 
3,5,9,  Other 
3.6, Restraining Devices 
3.6.1. Availabil i t y  of median barr iers ,  guardrails, or construction barriers 
3.6.1.1 , No median barrfer where needed (barrier desirable on 
lfgktly t o  moderately traveled dt~i 'ded highways w i t h  
20 '  or less  medSan wfdth; on Reavi ly  traveled htghways 
w-tth 30' or less  medfan wtdtR)  
2 .  No guardrail where one needed 
3, Euardrail too short ,  i ,e. not generous1 y spanning escarpment, 
ending i n  advance of plers or other obstacles 
4. Insufficfent or improperly placed barriers channeling 
vehicles through constructton area 
9 ,  Other 
3.6.2. Structure of median barrter or guardrail 
3.6.2.1 . Type of medfan barrier inappropriate for location 
2. Spacing of posts for  guardrail used as median barrier 
too f a r  apart (6'3" spacing desirable a t  h i g h  exposure 
I ocati'ons j 
3. Medfan barrier ends n o t  buried or f la i red ,  or approach 
end of guardrail n o t  PlaTred away from roadway and 
ancRored to ground 
4 ,  Guardratl end not secured t o  bridge paraput or other 
structure 
5, Guardratl n o t  blocRed o u t  or supported away from post 
to  mi'n~hi'ze pocRetl'ng 
6. Guardrat1 too close t o  road edge (minimum of 2-3 fee t  
beyond shoulder allowable, 1 2  t o  13 feet  desirable) 
7, Curb f n  front of Barrier or guardrail, causing vehicle to 
land on t o p  of or hurdle fnstallation (see also 3.7, Bridge, e t c . ;  
tunnel, roadside structure,  curb) 
8, Barrfer or guardratl weak or broken 
9. Other 
3.7, Bridge, tunnel , roadstde structure,  curb 
3.7.1, Bri'dge, tunnel , or underpass t o o  narrow; width of or narrower 
than roadway 
2 .  Lateral clearance a t  bridge abutment inadequate 
3. ApproacR angle a t  6ridge, tunnel, or underpass too acute for  
safe turn or adequate sight distance 
4.  Barrier curb t o o  low 
5. No barrier curb where needed 
6.  Barrier curb where n o t  deslrable, e.g. in front of guardrail 
7 .  Safety walR over bridge; curb causes vehicle t~ bounce over paraput 
9. Other 
3.8. Miscel I aneous 
3.8.1. Drafnage 
3.8.1.1, hadequate provisions for drainage 
2 .  Drainage system blocRed or clogged 
9.  Other 
3.8.2. Inadequate pedes t r ian  f a c i  1  i t i e s  ( f o r  pedes t r ian  i n f o rma t i on  
f a c i l i t i e s  see 4. Signs, 5 .  Signals ,  6. Markings) 
3.8.2.1 . No pedes t r ian  underpass o r  overpass where needed 
2. No sidewalks where needed 
3.  Inadequate r o u t i n g  o r  d i r e c t i o n  o f  school c h i l d r e n  and t r a f f i c  
i n  school area 
2 ,  Other 
3.9. Other Design Geometric problems 
4. S ign ing  (see 3.5. Recovery Area f o r  s igns as obstac les and subcategor ies o f  
8. Environment Rela ted V i s i on  Obst ruct ions,  e t c .  f o r  s igns  as v iew obs t ruc t i ons ,  
d i r t  , snow obscured s igns,  and s i gn  ill uminat ion o r  r e f l e c t o r i z a t i o n )  
4.1. No s i gn  where needed 
4.1.1. Regula tory  s igns 
4.1.1 .I. Right-of-way s igns ( y i e l d ,  s top)  
2. Speed (speed zone ahead, speed l i m i t ,  end speed l i m i t )  
3. Movement (one way, do n o t  pass, pass w i t h  care, keep r i g h t )  
4. Park ing s igns 
5, Pedest r ian s igns 
9. Misce l  laneous r e g u l a t o r y  s igns (o the r )  
4.1.2. Warni'ng s igns 
4.1 .2.1, A1 ignment s e r i e s  ( tu rn ,  curve, reverse  curve)  
2, I n t e r s e c t i o n  s e r i e s  (approaching i n t e r s e c t i o n  : cross 
road, s i de  road, e t c , )  
3. Channel i z a t i o n  and pavement se r i es  (sudden change i n  
w i d t h  o r  c o n d i t i o n  o f  roadways; f e e .  narrow br idge,  
d i v i d e d  highway, pavement ends, one-lane b r i dge )  
4. School s igns ( a t  school grounds and school c ross ings)  
5. Rai  1  road  c ross ing  s igns ( r a i  1  road advance warning s igns  , 
r a i  l r o a d  crossbuck s igns )  
9 . M i  sce l  1  aneous (o the r )  
4.1.3. Guide s igns  
4.1.3.1. Route markers ( t o  i d e n t i f y  highways) 
2, Des t i na t i on  and d is tance  s igns ( c i t y ,  town, mi 1  eage, 
i d e n t i f i c a t i o n  o f  e x i t )  
3. I n f o rma t i on  s igns (scenic  a t t r a c t i o n s ,  p o i n t s  of l o c a l  
i n t e r e s t ,  c i t y  and county  l i n e s ,  county p o l i c e  s t a t i o n s )  
9. Mi sce l  1 aneous ( o t h e r )  
4.1.9. Other 
4.2. Signing inadequacies 
4.2.1. Structure or  maintenance of sign 
4,2,1.1,  Sign down 
2.  Sign leans 
3. Sign turned, c a n ' t  be read or e a s i l y  misread 
4 ,  Sign too low, too high 
9 ,  Other 
4.2.2. Location, prominence, confusion 
4.2.2.1. Detraction because of unnecessary signing 
2 ,  Location of sign inadequate 
3. Nonstandardized signing 
4. Prominence of signing inadequate (sign s i z e ,  l e t t e r  s i z e ,  
d i f fe ren t ia t ion  between major and minor s igns)  
5 ,  More information given than could be read and comprehended 
6 .  Message unclear or  e a s i l y  misinterpreted 
7.  Signing not re la table  t o  tour maps 
9 .  Other 
4.2.9. Other signing problems 
5, Signals (see 3,:5. f o r  signal s t ructures  as obstacles and 8.1.8,  f o r  d i r t ,  snow, 
e tc .  obscured signal s )  
5 ,1 .  Traff ic  signal needed 
5.1 . I .  No signal where needed (minimum c r i t e r i a  of t r a f f i c  volume, 
interruption of t r a f f i c  volume, and accident experience j u s t i f y  
signal device) 
2 ,  No l e f t  turn t r a f f i c  signal where needed 
3. No separate and d i s t i nc t  signal phase fo r  urban pedestrian crossings 
9.  Other 
5 . 2 .  Traff ic  signal where not needed 
5.3. Signal inadequacies 
5.3.1. Inadequate contrast  between signal and other 1 ights in v i c in i t y  
2 .  Signal as d i s t rac t ion  
3. Tra f f i c  signal l i gh t  too small or too dim 
4.  Traff ic  signal too low or too high 
5 .  Cycle length too long or too shor t  
6.  Change i n  type of signal needed 
7 .  Traff fc  signal not coordinated with ra i  1 road crossing signal 
5.3.8. Traffic signal inoperative or down 
6 
9, Other 
5.9. Other signal diff icul t ies  
6 .  Markings (see subcategories of 8. Environment Related Vision Obstructions, e tc .  
for snow, ice ,  e tc .  obscured markings and reflectorized markings) 
6 .1 .  No markings 
6.1.1. No celiterline or lane marking 
2 .  No stop l ine marking 
3. No barrier l ine a t  no-passing zone 
4 .  No crosswalk markings for pedestrians 
5. No road edge markings 
6.  No pavement-width transition markings 
7 .  No nose or funnel markings a t  exit  or entry ramps 
8. No o6ject markings on physical obstructions in or near roadway 
9.  Other 
6.2.  Insufficient markings 
6.2.1. Insufficient lane marking t o  warn vehicles of approaching exi t  
from expressway or interchange 
2, Insufficient lane marking to  warn vehicles of approaching entry 
1 ane t r a f f i c  
3 ,  Inadequate channeling of t r a f f i c  in advance of intersection or 
interchange 
4. No passing lines not placed so as t o  allow safe sight distance for 
passtng 
9 .  Other 
6.3. Markings worn or obscured 
6.3.1 . Markings worn away 
2 .  Markings partially worn away 
9.  Other 
6.9.  Other marking problems 
7.  Special Transitory Hazards 
7.1.  Standing or overturned vehicle in road--previous accident 
2. Standing vehicle i n  road--other 
3 .  Driverless moving vehicle in road 
4 .  Noncontact moving vehicle caused problem 
5 .  Glare from headlights 
6 ,  Fallen stone, t ree ,  object in road 
7.7. F a l l e n  l oad  i n  road 
7.8. Animal i n  road . 7.8.1. L i v e  animal 
2. Dead animal 
7.9. Other t r a n s i t o r y  hazards 
8. Environment Rela ted V i s i o n  Obs t ruc t ions  o r  Hindrances 
8.1. V i s i o n  obs t ruc t i ons  
8, l  , I .  Due t o  curve o r  grade (see nex t  subcategory, 8.1.2. i f  a t  i n te rchange)  
8.1 .1.1. Crossroad hidden by curve 
2 .  Ra i l r oad  c ross ing  hidden by curve 
3. Downhi 11 passing s i g h t  d i s t ance  r e s t r i c t e d  by overpass 
s t r u c t u r e  
4. Curve as view obskruc t ion ,  o the r  
5 .  Grade as v iew obs t ruc t i on ,  o the r  
8.1 - 2 .  F i e l d  o f  v iew l i m i t e d  a t  in terchange 
8.1.2.1. E x i t  ramp hidden by curve, overpass o r  o ther  s t r u c t u r e  
2. Entrance ramp te rmina l  h idden f rom main1 i n e  by curve,  
overpass o r  o the r  s t r u c t u r e  
3. View o f  t r a f f i c  from ramp te rmina l  inadequate 
9. Other 
8.1.3. Roadside embankments, escarpments as view o b s t r u c t i o n  
4. Roadside s t r u c t u r e  as v iew o b s t r u c t i o n  
5 .  Brush, roads ide growth, t r ees  as view o b s t r u c t i o n  
6. Bu i l d i ngs  as view o b s t r u c t i o n  
7, T r a f f i c  o r  pedest r ians as view o b s t r u c t i o n  
8.1.7.1. Stopped o r  moving t r a f f i c  
2. Parked v e h i c l e  
3. Pedest r ians 
8. Dirt, mud, snow, i c e  obscured f ea tu res  
8,1,8.1, Sign, s i g n a l ,  markings, o the r  o b j e c t  obscured by d i r t ,  
mud, snow, i ce ,  e t c .  
2 .  T r a f f i c  s i gna l ,  lens,  r e f l e c t o r ,  o r  bu lb  d i r t y  
9. Other 
8.2, Low v i s i b i l i t y  
8.2.1. Low v i s i b i l i t y  o f  motorcyc le  due t o  smal l  s i z e  
2, Camouflage e f f e c t  
8.2,2.1. Veh ic le  blends i n t o  background 
2 ,  Pedest r ian blends i n t o  background 





5 ,  Darkness 
6. G la re  f r o m  sun 
8.3.6.1. D i r e c t  
2, R e f l e c t e d  o f f  roads ide  o b j e c t  [when r e f l e c t e d  o f f  v e h i c l e ,  
code as V e h i c l e  Fac to r  
7. Dust  as v i s i b i l i t y  l i m i t a t i o n  
9. Other  
8.4. I l l u m i n a t i o n  problems 
8.4.1. A r t i f i c i a l  l i g h t i n g  needed 
8.4.1 .I. L i g h t i n g  o f  s i g n  
2 .  L i g h t i n g  of curve 
3. L i g h t i n g  o f  i n t e r s e c t i o n  o r  i n te rchange  
4, L i g h t i n g  o f  o t h e r  p o r t i o n  of roadway 
9. Other  
8,4.2, R e f l e c t o r i z e d  markings needed on pavement 
3. R e f l e c t o r i z e d  mark ings needed on roads ide  o b s t a c l e  
4. R e f l e c t o r i z e d  l e t t e r i n g  on s i g n  needed 
5 .  I 1  l u m i n a t i o n  p r o v i d e d  where n o t  needed 
6. Inadequacies i n  i 1 l u m i n a t i o n  
8.4.6.1. Placement, design,  t ype  o f  1 i g h t i n g  inadequate 
2. T r a n s i t i o n  zone needed f o r  d r i v e r s  pass ing  i n t o  and o u t  
of 1  i g h t e d  area 
9. Other  
8.4.9. Other  i 11 umi n a t i  on problems 
8.9. Other  environment r e 1  a t e d  v i s i o n  o b s t r u c t i o n s  o r  h indrances 
9. Other  env i ronmenta l  f a c t o r s  
SECTION 13. 
ACCIDENT CAUSAL ANALYSIS SYSTEM 
PHASE TWO 
In phase two, revisions of the Causal Analysis System developed in phase 
one are recommended, A number of revisions are suggested which should provide 
a means of more completely representing the in terre la t ionship  of fac tors .  As 
interactions and interdependencies among factors are basic t o  the occurrence 
of the accident event, many revisions t o  be considered here are basic changes 
of the structure of the phase one system. A complete phase two system, in- 
cluding detailed coding procedures and ins t ruct ions ,  has not been developed, 
b u t  ra ther  recommendations fo r  refinements of the Accident Causal Analysis 
System are indicated for  future considerations. 
The purpose of an accident causal analysis system i s  t o  study causal 
factors i n  the accfdent event, Study of factors can be of two types: i den t i f i -  
cation of s ignif icant  factors associated with the event, and observation of the 
interrelat ionships between factors .  Two types of descript ive data are coded 
i n  an analysis system. The f i r s t  are data which identify and describe the 
event, e.g. roadway type, vehicle type, crucial event, e t c .  The second 
data which describes the individual fac tors  which contributed to  the occurrence 
of the event. The component fac tors  in the event are analyzed and described 
accordfng t o  t h e i r  function in the event. 
General Descriptive Data 
Accident events occur in a var ie ty  of circumstances and are of d i f fe ren t  
types. Due to  the variety o f  accident events included i n  the study, addftional 
data which are generally descriptive of the character is t ics  of the accident 
event are redommended fo r  fnclusion i n  phase two of the Accident Causal Analysis 
System. These are data which have been previously encoded a t  HSRI, e ,g .  i n  
C P r R  forms, however, in order tha t  the system include a l l  analysis data neces- 
sary fo r  general analysis purposes, these additfonal data should 6e added t o  
the descriptfve data in phase one. The data include: 
1 .  Basic identifying character is t ics  of Human and Environmental elements, 
e ,g .  driver age and sex, roadway type and special character is t ics  such 
as intersecttons or interchanges. 
2 .  Crucl'al Event, ,e.g. l e f t  available path, rol lover,  e t c . )  
3 .  Acctdent and Injury Severity, e.g. VDI and average A!S per t r a f f i c  unit .  ) 
Individual Factor Description 
In order t o  represent the in terre la t ionship  of fac tors  in an analysis system 
there must be a description of a l l  component fac tors  of the event according t o  
t he i r  function i n  tRe event. In phase one, some factor  types are  pa r t i a l l y  
l i s t e d ,  fac tor  components are unanalyzed, and categorization of some factors  
7s tnappropriate, These problems r e su l t  i n  r e s t r i c t i ons  on the number of fac tors  
described and on the observatton of in terre la t ionshtps  of fac tors .  The fo l l  owing 
are comments on the phase one organization of Individual factors and suggested 
refinements of the system. 
1. Factors i n  phase one are organized into Condition Factors and Direct 
Factors. Condition Factors are qua1 i t i e s  of the human, vehicle, and environ- 
ment which contribut. t o  the col l i s ion.  Direct Factors are actions o r  inactions 
of the human, vehicle, or  environment which contribute t o  the col l i s ion.  Con- 
d i t ion Factors are described i n  a l l  three elements; Djrect factors are  described 
only i n  the human element. In order to  identify a1 1 causally re1 ated factors  
and represent interrelat ionships of fac to rs ,  Direct Factors must be structured 
i n  the vehicular and environmental elements, Examples of Direct Factors in 
these elements are  "vehicle braking efficiency reduced ," "vehicl e engine f a i  1 ed , I 1  
"vehicle skidded on icy roadway," "reduced control of vehicle on so f t  shoulder", -
I t  may appear redundant t o  l i s t  Direct Factors i n  these elements. Vehicle and - . .  
Environment Direct Factors can be predicted from Condition Factors; e.g. "reduced 
braking efficiency" (Direct Factor) predictably resu l t s  from the Condition 
Factor, "worn brake l in ings" ,  and "vehicle skidded on icy roadway" (Direct Factor) 
i s  the predictable outcome of the Condition Factor, "icy roadway". However, to  
ident i fy  and s t ructure  factors so as t o  represent interrelat ionship of factors 
i n  the event, t t  would be necessary t o  describe Direct Factors i n  these elements. 
2 .  Human Direct Factors i n  phase one include two d i s t i nc t  types of fac tors .  
Direct Factors describe actions or inactions which contributed to  the accident 
event. There are ,  however, two types of a c t i v i t y  t o  be considered in the 
human element. These are thought (ac t iv i ty  in the internal environment), and 
action (ac t iv t ty  in the external environment), Thought and ac'yon are two 
d i s t i nc t  f t e l d s  of a c t t v i t y  and are the two components of Human Direct Factors. 
As the function of a causal analysis system i s  t o  analyze component fac tors  in 
an event, thought and action should be organized in to  two separate categories. 
A t  present the phase one system l i s t s  some factors  which describe thoughts, 
e.g. "misjudgment of closure ra te ,"  "assumed other vehicle had t o  s top," ;  and 
other fac tors  which consist of act ions,  e.g. "followed too closely,"  "speed 
too f a s t  fo r  t r a f f i c  conditions", 
I t  does not appear feas ible  t o  develop a Direct Factor Lis t  of thoughts 
t ha t  contribute t o  accidents. Such a 1 i s t  would be too broad in scope and 
most fac tors  would 'be unidentifiable. For example, the thoughts causally 
related t o  a d r i ve r ' s  action of exceeding the speed l imi t  m i g h t  be innumerable, 
many of them unrel ated t o  the roadway envi ronment , and many unidenti f i  abl e .  
Some semblance of thought factors could be structured by describing the 
manner i n  which the driver related t o  the roadway and t r a f f i c  environment 
as a resu l t  of thoughts, e.g. "driver thought he would speed", "driver d i d  
not think t o  check fo r  cross t r a f f i c " ,  e t c .  However, l i s t i ng  of thought 
fac tors  i n  t h i s  form i s  approximately the equivalent of l i s t i n g  Condition 
Factors, Driver Knowledge, discussed i n  #6. 
I t  i s  reasonable, however, t o  construct a complete l i s t  of driver 
actions and inactions t ha t  were causally related t o  the col l i s ion event. 
Human Dtrect Factors could describe a l l  driver actions o r  inactions in the 
external environment which were found t o  contri bute t o  the coll ls ion.  
(See #3 ,  organization of Human Direct Factors, #4,  l i s t i ng  of Human Direct 
Factors. 1 
3. I n d i v i d u a l  f a c t o r s  t n  phase one Human D t r e c t  Fac to rs  a re  ca tegor i zed  . i n  t h e  main headtngs, Recognttfon E r r o r s ,  DecTsfon E r ro r s ,  and Performance 
E r ro r s .  Recognft ton,  decfsfon, and performance come f n t o  p l a y  i n  t h e  f o l  low1 ng 
way : 
THOUGHT ACT TON 
Recogni t t o n  Decl'slon 1 Performance 
The phases o f  r ecogn i t i on ,  dec i s i on ,  and performance span t he  two components 
o f  d r i v e r  a c t i v i t y ,  thought  and a c t i o n .  The f o l l o w i n g  a re  examples o f  these 
t h r e e  phases Sn i n d i v t d u a l  d r i v e r  e r r o r s :  
" D r i v e r  f a i l e d  t o  observe s top  stgn."  (Recogni t fon E r r o r ,  phase one) 
" D r i v e r  drove t o o  f a s t  f o r  road  o r  t r a f f T c  condTttons," (Decfsion E r r o r ,  phase one) 
THOUGHT 
D id  n o t  recognTze Decided t o  e n t e r  i n t e r -  
s t op  s ign.  sec t ion ,  (Decis ion based 
on i n s u f f t c i e n t  in forma-  
ACTION 
Drove i n t o  i n t e r s e c t i o n  
w f t hou t  s lowing o r  s topping,  
di'd n o t  have r i g h t  of way, 
" D r i v e r  m i s t a k i n g l y  used gas pedal i n s t e a d  o f  brake pedal ." (Performance E r r o r ,  
J.S. Baker & L.R. Horn 's  "An I nven to r y  o f  Fac to rs  Suggested as C o n t r i b u t i n g  t o  
T r a f f i c  Acci'dents". 
t f o n ,  ] 
THOUGHT I ACTIOl4 
D id  n o t  recogntze Decided t o  exceed sa fe  
sa fe  speed f o r  speed f o r  road o r  
road  o r  t r a f f i c  t r a f f t c  cond i t i ons .  
Drove a t  speed t o o  f a s t  
f o r  road  and t r a f f i c  
cond-tt ions . 
THOUGHT 
D id  n o t  recognize Decided t o  use 
pedal p o s t t i o n  gas pedal ,  (De- 
r e l a t i v e  t o  c i s i o n  based on 
f o o t  p o s i t i o n ,  i n s u f f i c i e n t  
c o n d t t i o n s *  
ACTION 
Used gas pedal 
i n s t e a d  of 
brake pedal 
in for rnat fon.  ) 
Since insufficiencies i n  recognttl'on, deciston, and performance are phases 
of each indfvidual driver error,  drtver errors should not be grouped in these 
categories. The recognttton/decfston/performance categortes possibly were 
formulated on the mtstaken prfncfple that human errors result  from some faul t  
in the information processing system, Driver errors do n o t  result  from flaws 
in information processing, b u t  from ltmttattons of drtver consciousness. The 
information processing system dces not somehow misstep, b u t  the product of 
the information processing system i s  according t o  the consciousness of the 
i ndivi dual. 
Human Direct Factors descrtbing driver actions requtre broad and definit ive 
category headings. Categories sucfi as Speed, Direction, Control, etc.  which 
describe specific drtver functions might suffice, 
4 .  Human Direct Factors i n  phase two should tnclude a l i s t  of drtver actions 
and inactions that i s  f a i r l y  complete and can be expanded as new factors are 
coded. The l i s t  of direct factors Tn phase one ts  not complete, though this  
i s  because i t  describes b o t h  t h o u g h t  and actfon factors f n  the same l i s t .  
5. Cond i t i on  Pactors i n  phase one do not tnclude drtver s ta tes  of mind 
and driver s t ress  factors that origfnate durtng the precrash pRase, For 
example, "preoccupatton" i s  a condition whtcR develops from t h t n k i n g  about 
matters other than the drfving task [dt  rect factor) .  "Inattention" and 
"distraction" are also Condtt-ton Factors whtcR develop from Dfrect Factors, 
however each of tRese s tates  of mtnd are categortzed as Dfrect Pactors i n  
the phase one organizatton, "Panic and Freeztng" t s  categorized as a per- 
formance error among phase one Direct Factors, The s t ress  that  develops from 
hurried and unsettling thoughts and actions durtng the precrash phase i s  n o t  
coded as a Condition factor,  though thl's type of s t ress  i's most 1Tkely a 
frequent severity tncreasfng factor tn col 1 tstons, These are examples of 
Condition Factors that develop duri'ng the precrash pRase and should be added 
to the factor l i s t .  
6.  Lack of knowledge and sk i l l  7s causally related t o  virtually every 
collision event, however these factors of knowledge and skfl l  are not included 
in phase one. Knowledge and s k i l l s  develop from thought and action. Knowledge 
i s  continual ly developing and changing durtng the precrash phase, and 1 eve1 s of 
ski l l  also fluctuate. Knowledge and sk f l l  may be lacking due t o  inadequate 
development during driver training and education or they may be lacklng due 
t o  their  n o t  being consciously available t o  the drtver a t  the ttme of the 
collision event. Whatever the reason, lack of knowledge or ski11 which con- 
tributes t o  a collision can be l is ted as a causal factor. Examples of 
know1 edge factors are LlacR of Rnowledge of . ,  .] "stop sfgn ," "vehicle stopping 
or sl owing ahead ,'I "speed appropriate for t r a f f i c  or road condi'tions ," *closure 
rate of cross t ra f f ic , "  "intersecting vehl'cle without rl'ght of way". Factors of 
knowledge and ski l l  lacktng in the event that was reasonably possible for a 
normally conscious and functtonning driver t o  employ can 6e coded as causal 
t n  the event, 
Knowledge and sRi11 factors are Cond i t ion  Factors that are created from 
driver action. 
7. C r i t i c a l  Non-Performances and I n t e n t i o n a l  C o l l  i s i o n s  a re  main 
headings o f  Human D i r e c t  F a c t o r s  i n  phase one, No D t r e c t  F a c t o r s  a r e  
d e s c r i b e d  f o r  t hese  c o l l  i s i o n s ,  To ach ieve  c o n s i s t e n c y  i n  t h e  d e s c r i p t i o n  
o f  da ta ,  i n d i v i d u a l  D i r e c t  F a c t o r s  shou ld  be d e s c r i b e d  f o r  t hese  c o l l  i s i o n s .  
There i s  no reason t o  c a t e g o r i z e  c r i t i c a l  non-performances and non -acc iden ta l  
c o l l i s i o n s  s e p a r a t e l y  f o r  i n d i v i d u a l  f a c t o r  a n a l y s i s .  I t  can be i n d i c a t e d  
i n  t h e  ~ e n e r a l  ~ e s c r i p t i v e  Data t h a t  c o l l  i s i o n s  were c r i t i c a l  non-performances 
o r  non -acc iden ta l  c o l l  i s i o n s ,  
Severa l  sources i n  t h e  a c c i d e n t  c a u s a t i o n  l i t e r a t u r e  posed t h e  q u e s t i o n  
o f  whether c r i t i c a l  non-performances, s u i c i d e s ,  and i n t e n t i o n a l  c o l l  i s i o n s  
c o n s t i t u t e d  t r a f f i c  a c c i d e n t s .  The d e f i n i t i o n  o f  t r a f f f c  a c c i d e n t  used i n  
t h i s  causa l  a n a l y s i s  system i s  a  d i s r u p t i o n  o f  t h e  t r a f f i c  system which  r e s u l t s  
i n  v e h i c l e  damage o r  b o d f l y  i n j u r y .  By t h t s  defTnTtTon, t hese  t ypes  o f  
c o l l  i s i o n s  c o n s t i t u t e  t r a f f i c  acc iden ts .  
The above p o i n t s  i n d i c a t e  ways o r  d i r e c t t o n s  i n  wh tch  t h e  causal  s t r u c t u r e  
c o u l d  be m o d i f i e d  t o  more c l e a r l y  model f a c t o r s  t n  t h e  a c c i d e n t  even t .  T h i s  
second phase has p r o v i d e d  some f u r t h e r  development o f  a c c t d e n t  causat7on t h e o r y  
and c o n t a i n s  seve ra l  concepts  and Tdeas, f o r  c o n s i d e r a t t o n ,  whi'ch may be new 
o r  u n f a m i l i a r  i n  t h e  f i e l d .  I t  i s  hoped t h a t  some o f  t hese  b a s i c  concepts  
w i l l  p r o v i d e  some s t e p p i n g  s tones f o r  f u r t h e r  c o n s i d e r a t i o n  and e v a l u a t i o n  
o f  a c c i d e n t  c a u s a t i o n  a n a l y s i s  systems. 
SECTION 14. 
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APPENDIX D 
# 
"An Occupant Injury Classification Procedure Incor- 
porating the Abbreviated Injury Scale" 
NOTE: As a result of subsequent comments and experience, 
significant improvements have been made to the OIC scheme 
and procedure. These refinements were presented to the SAE 
Subcommittee on Accident Investigation Practices in Oklahoma 
City on November 14, 1973. The OIC application procedure 
presented at that time is the one included in the 1973 Edi- 
ting Manual and Reference Information and should be used for 
1974 accident reports rather than the following documenta- 
tion. This presentation emphasized the rationale for the 
OIC. The later documentation emphasizes the application. 
An Occupant Injury Classification Procedure 
Incorporating the Abbreviated Injury Scale 
Un ~roc6d6 de Classification de Blessures 
des Voyageurs Incorporant 1 '6chelle de Blessures Abr6g6e 
prepared by: 
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Ann Arbor, Michigan 48105 
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NATO Committee on the Challenges of Modern Society 
Road Safety Pilot Study 
Accident Investigation Project 
Final Accident Investigation Workshop 
Brussels, Belgium 
June 28-29, 1973 
ABSTRACT 
A new procedure for classifying individual occupant injuries 
was derived from the NATO "Collision Analysis Report Form" that 
permits the correlation of injury sources (contact areas) and 
specific injuries. The Occupant Injury Ciassification (OIC) fol- 
lows an approach similar to the Collision Deformation Classifica- 
tion (SAE J224a). Four dimensions or facets are described by 
letters: Body Region, Aspect, Lesion and Body System/Organ. The 
OIC is terminated with an Abbreviated Injury Scale (AIS) severity 
number. 
The injuries of nearly 7,000 vehicle occupants have been re- 
ported Gn the existing "Collision Performance and Injury Report" 
by investigators in the United States and stored in time-shared 
computer files for analysis by remote terminals. This existing 
system of recording occupant injuries is described briefly as a 
basis for establishing the new Occupant Injury Classification. 
Un nouveau proc6de pour classifier les blessures individuel- 
les des voyageurs a 6t4 d6riv6 de la "Fiche de Rapport pour 
llAnalyse des Collisions" de NATO (O.T.A.N.) qui permet la corrg- 
lation des sources blessure (zones de contact) et les blessures 
sp6cifiques. La Classification de Blessures des Voyageurs (OIC) 
suit une direction de travail semblable $ celle de la Classifica- 
tion de ~6formation de Collision (SAE J224a). Quatre dimensions 
ou aspects sont d6sign6s par des lettres: ~6gion Corporelle, As- 
pect, ~6sion et Systhe $orporel/Organe. La OIC se termine par un 
chiffre de gravit6 de llEchelle des Blessures ~br6gGo (AIS). 
Les blessures de 7,000 environ voyageurs en voiture ont 6t6 
rapport6es dans "Le Rapport de la Performance de Collision et des 
Blessures" existant par des chercheurs a 1'U.S.A. et ont 6 ~ 4  mises 
en mhoire dans les fichiers de calculateur 2 opgration en paral- 
lsle pour l'analyse par des bornes de commande 2 distance. Ce 
systhe d'enregistrement des blessures des voyageurs existant est 
d6crit brihement comme base sur laquelle s16tablit la nouvelle 
Classification des Blessures des Voyageurs. 
An Occupant Injury Classification Procedure 
Incorporating the Abbreviated Injury Scale 
Joseph C. Marsh IV 
Highway Safety Research Institute 
University of Michigan 
The reduction ar prevention of occupant injury and mortality has been 
and will remain one of the primary thrusts of automobile safety. Research 
in crashworthiness, vehicle aggressivity, people packaging, occupant kine- 
matics, and injury mechanics has resulted in vehicle design changes that 
reduce the severity 3rd likelihood of occupant injury in automobile acci- 
dents. In order to confirm the success of design changes, document new 
accident injury patterns and provide guidelines for future research and 
design changes, over a dozen field accident investigation teams across 
North America conduct clinical accident investigations. The Motor Vehicle 
Manufacturers ~ssociation of the United States, Inc.* (MVMA), the Society 
of Automotive Engineers, Inc. (SAE), the U.S. Department of Transportation 
National Highway Traffic Safety Administration (NHTSA) and the Canadian 
Ministhe des Transports, Road and Motor Vehicle Traffic Safety Branch are 
sponsoring in total over two thousand in-depth investigations a year. 
ACCIDENT REPORT AUTOMATION AND UTILIZATION 
Over 5,000 clinical investigations had been conducted as of May 1973. 
In order to provide an interface between these field accident reports and 
the data analyst, the Highway Safety Research Institute (HSRI) has deve- 
loped an extensive information bank of computerized accident data files, 
under the sponsors.hip of the automobile industry (M) and government 
(NHTSA). The field accident investigation teams prepare written case re- 
- - 
ports with 35mm slides and the collision Performance and Injury Report 
(CPIR) (I)**. After the cases are submitted to the various sponsors they 
are transmitted to the Institute (HSRI) for editing, keypunching and com- 
puter storage. The automated computer files now contain over 800 varia- 
bles on 3,503 case vehicles and 5,755 case vehicle occupants. The origi- 
nal cases are then returned to the sponsors for their review, publication 
and distribution to government, industry and research organizations, A 
more complete review of the 1972 MDAI report automation program has been 
published elsewhere (2,3) . 
Presently, all sponsors are being provided direct and simultaneous 
access to the data base through The University of Michigan's time-shared 
computer system (IBM 360/67) via remote batch terminals and interactive 
terminals (e.g., teletypes). Access is also provided to the Institute's 
Statistical Research System (4) which contains a extensive set of genera- 
lized data analysis programs. Through this system, users are also sup- 
plied with access to over 70 other police accident data files (5). 
Figure 1 displays the sources of Level I11 MDAI data with dots and police 
data with circles. Computer terminal access (dashed lines) is provided 
to each of the MVMA member corporations, Canadian and U.S. Departments of 
Transportation, and to six of the MDAI field teams. 
It is not sufficient to only investigate accidents and compile the 
results in a computer file. The ultimate justification for our investi- 
gative efforts is their utilization in solving real problems. 
*Formerly Automobile Manufacturers Association, Inc. 
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FIGURE 1 
Map of Data Sources and Utilization 
During the last year, the U,S. highway safety community has felt a 
particularly strong desire to make effective and rational use of the acci- 
dent data collected to date. Partial evidence of this interest can be 
seen in the phenomenal growth in accident data file usage. For example, 
during November 1972, the MDAI case vehicle occupant file was accessed on 
the average of 6 times per working day from time-shared computer terminals. 
There is sufficient data available now through such powerful computer 
programs that it is almost too easy to overwhelm yourself with "results" 
in the form of printouts. There is the even more real danger in accepting 
computer results as "truth". Conversely, one of the ways we can mature in 
our accident investigation and data analysis efforts is to cautiously try 
the system, i.e., collect and analyze accident data, questioning the re- 
sults and trying again, The U.S. automobile industry and govermental 
agencies are now actively experiencing this healthy and sometimes painful 
interaction between the communities of accident investigators, data analy- 
sts and, the ultimate users, decision makers. This interaction is increa- 
sing the maturity with which each community is approaching their respec- 
tive activities. 
This increase in user exposure to accident data has brought into 
clearer focus several problems with the current methods for recording the 
results of clinical accident investigations for computer storage and anal- 
ysis. One of these is the problem of: "What components cause injury?" 
One solution to this problem was first presented to American Association 
for Automotive Medicine (AAAM) at their Sixteenth Conference in October 
1972 (6). Since the Occupant Injury Classification scheme* was first pro- 
posed to AAAM, experience has been gained while encoding several hundred 
cases usinq the OIC. This experience has permitted a more concise descri- 
ption of the Occupant In jury elassif icatioh procedure. The remainder of 
this paper will discuss each of these topics in turn: 
(1) Rationale for Occupant Injury Classification Scheme 
(2) Definition of Occupant Injury Classification Scheme 
(3) Procedure for 3ccupant Injury Classification 
(4) Refinements of 1972 OIC 
RATIONALE FOR OCCUPANT INJURY CLASSIFICATION SCHEME 
What components cause injury? This question is frequently asked yet 
always left unanswered. The adequate recording of occupant injury causa- 
tion data is seen as possibly the most critical problem area remaining in 
answering this question. First, even sophisticated analysis of overall 
occupant injury levels can be misleading. Secondly, even when analysing 
specific injuries, the current Collision Performance and Injury Report 
form and the NATO Collision Analysis Report Form (7), besides being cum- 
bersome to encode and analyze, has no provision for recording which area 
of contact or energy transfer caused a specific injury. 
ROOF INJURY CAUSATION IN ROLLOVERS - It is possible, using an analy- 
sis of variance (ANOVA) program, to demonstrate a strong statistical as- 
sociation in rollovers between the extent of maximum roof crush and the 
overall occupant injury severity (8). Note how misleading this result 
could be. Figure 2** displays a statistical relationship, not necessari- 
ly a causal relationship. 
It could be that the extent of roof crush is simply an indicator of 
accident severity and that injury severity increases with accident severi- 
ty. Figure 3 shows that increased frontal crush in rollovers is signifi- 
cantly associated with increased AIS. Does this mean that increased 
frontal crush "causes" increased injury? Or in other words, should cars 
have stiff non-crushable front ends? Clearly not. It should be noted 
that because two variables are statistically associated, this in itself 
does not mean a causal relationship. Because roof crush is related to in- 
jury, this does not mean that roof crush causes injury, 
INCHES OF ROOF CRUSH 
Fig. 2 - Average injury 
severity, rollovers (occupant 
not ejected) 
Fig. 3 - Average injury sever- 
ity, rollovers (front crash) 
*The Occupant Injury Classification described in this paper, was developed 
under NHTSA sponsorship (Contract # DOT-HS-031-1-037 and Contract # DOT-HS 
**The T-bars in Figure 2 show the first standard deviation for injuries in 
each roof crush increment. 
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The p o l n t  co be riiade i s  c h a t  one must f r e q u e n t l y  look a t  s p e c i f i c  i n -  
; u r l e s  ( e . g . ,  head, neck) and what caused them ( e . g . ,  r o o f ) .  While f i e l d  
i n v e s t i g a t o r s  may determine  t h i s  c a u s a l  r e l a t i o n s h i p ,  t h e  c u r r e n t  i n j u r y  . c a u s a t i o n  coding scheme p r o h i b i t s  a n a l y s i s  of i n j u r y  c a u s a t i o n .  
CURRENT I N J U R Y  CAUSATION CODING SCHEME - The CPIR Revis ion  3 r e c o r d s  
occupant  i n j u r y  d e t a i l  according t o  t h e  scheme shown i n  F i g u r e  4 .  Abbre- 
- v i a t e d  I n j u r y  S c a l e  (AIS) s e v e r i t y  codes ( 9 )  a r e  e n t e r e d  i n  t h e  r i g h t  
hand s i d e  of t h e  t a b l e  (columns 23 t o  31) t o  i n d i c a t e  t h e  type  of i n j u r y ,  
s e v e r i t y  and bady r e g i o n  i n j u r e d .  The O v e r a l l  I n j u r y  t o  Body Region i s  
coded i n  Column 22 and i s  a t  l e a s t  equa l  t o  t h e  h i g h e s t  AIS t o  t h e  r i g h t .  
For  each body r e g i o n  s u s t a i n i n g  an  i n j u r y ,  a t  l e a s t  one a r e a  of p o s s i b l e  
c o n t a c t  i s  b e i n s  recorded i n  t h e  l e f t  h a l f  of  t h e  t a b l e .  A l i s t  of over  
f o r t y  a r e a s  of occupant  c o n t a c t  i s  provided i n c l u d i n g ,  f o r  example, (13) 
f o r  "a rmres t s"  and (00)  f o r  " a r e a  con tac ted  unknown". Up t o  f o u r  c o n t a c t  
a r e a s  a r e  recorded p e r  body r e g i o n .  
There i s  no cons i s t ency  t o  t h e  o r d e r  t h a t  t h e  f o u r  o b j e c t s  a r e  r e c c -  
rded .  F i v e  d i f f e r e n t  sequences a r e  c u r r e n t l y  used:  
(1) Sequence con tac ted :  f i r s t  c o n t a c t  f i r s t  
( 2 )  L ikel ihood:  d e f i n i t e ,  p robab le ,  p o s s i b l e  
( 3 )  I n j u r y  type :  f r a c t u r e  c o n t a c t  b e f o r e  l a c e r a t i o n  c o n t a c t  
( 4 )  I n j u r y  s e v e r i t y :  wors t  i n j u r y  producing c o n t a c t  f i r s t  
( 5 )  N o o r d e r  
I n  t h e  course  of p r e p a r i n g  C P I R  d a t a  f o r  d a t a  p rocess ing  and conduc- 
t i n g  a n a l y s i s ,  s e v e r a l  g e n e r a l  o b s e r v a t i o n s  were made: 
( a )  F requen t ly ,  e s s e n t i a l  i n j u r y  d e t a i l s  were documented, y e t  w e  
had no way t o  code t h i s  in fo rmat ion  i n  t h e  d a t a  f i l e s .  
( b )  I n j u r y  d e t a i l s  t h a t  were coded ( a s  d e s c r i b e d  above) were cum- 
bersome i f  n o t  imposs ib le  t o  ana lyze  us ing  t h e  computer s t o r a g e  
format  a s  d e f i n e d .  
The fo l lowing  s p e c i f i c  o b s e r v a t i o n s  of t h e  Occupant I n j u r y  D e t a i l  
page of Revision 3 CPIR and t h e  NATO C o l l i s i o n  Ana lys i s  Report Form 
(CARF) can b e  made: 
(1) No p r o v i s i o n  i s  made t o  r e l a t e  s p e c i f i c  i n j u r i e s  t o  s p e c i f i c  
c o n t a c t  a r e a s  i n  one body r e g i o n ,  e . g . ,  no record  i s  k e p t  of 
which f a c i a l  i n j u r y  i s  r e l a t e d  t o  which c o n t a c t  a r e a .  
( 2 )  Two d i s t i n c t  i n j u r i e s  of t h e  same t y p e  and i n  t h e  same body r e -  
g ion  cannot  be  recorded independen t ly ,  e . g . ,  a  f a c i a l  l a c e r a -  
t i o n  from t h e  s t e e r i n g  wheel and a second l a t e r a t i o n  from wind- 
s h i e l d  c o n t a c t  must be  recorded a s  one i n j u r y .  
(3 )  No way i s  provided i n  t h e  CPIR form t o  record  t h e  s p e c i f i c  bo- 
dy organs  o r  systems a f f e c t e d ,  excep t  f o r  I n t e r n a l  Organs 
( c a r d  1 2 )  and Bra in  ( c a r d  1 3 ) .  Body r e g i o n s  a r e  a p p r o p r i a t e l y  
d e f i n e d  a s  "geograph ica l "  a r e a s  of t h e  body (excep t  c a r d s  12 
and 13  a s  n o t e d ) .  While lung and h e a r t  trauma a r e  o f t e n  spec i -  
f i c a l l y  documented they  cannot  b e  d i s t i n g u i s h e d  i n  coding o r  
l a t e r  a n a l y s i s .  
( 4 )  Recognizing t h e  need f o r  more body reg ion  d e t a i l ,  s e v e r a l  new 
and proposed r e p o r t i n g  forms have more than  doubled t h e  number 
of  r eg ions  (F igure  5 ) .  But i n  t h e  p r o c e s s ,  body r e g i o n s  and 
body organs  have been mixed i n  one dimension of t h e  t a b l e  l i k e  
"app les  and oranges" .  No longer  can c h e s t  r e g i o n  i n j u r i e s  b e  
r e t r i e v e d  u n l e s s  lung i n j u r y  is  a l s o  coded a s  c h e s t  trauma o r  

the analyst looks for each organ he considers as chest trauma. 
The same observation can be made of the CPIR Revision 3, where 
only internal injury and brain are provided. Both Body Region 
and Body System/Organ are essential but different dimensions of 
any injury coding scheme. 
(5) Injury types/diagnosis and injury consequences are mixed in a 
similar fashion along the top of the right hand table. For ex- 
ample, hemorrhage can be a consequence of a laceration. 
(6) Recording the correct AIS severity codes in the proper horizon- 
tal and vertical position can be cumbersome and error prone-- 
particularly in the expanded version. 
(7) Computer storage of all 210 boxes or cells (544 cells in expan- 
ded version) for every occupant is wasteful as every cell must 
be stored, injury or not. In the HSRI data files (9/73) each 
occupant received an average of 3.2 injuries (Table 1). Thus 
an average of 96.8 percent is blank storage. 





































These observations provide insight into the current accident recor- 
ding practices and act as the background for the proposed Occupant Injury 
Classification (OIC) scheme. 
. OCCUPANT INJURY CLASSIFICATION SCHEME 
The Occupant Injury Classification is a scheme for recording speci- 
fic occupant injuries in much the same manner as the Collisioc Deformation 
. Classification (CDC), SAE J224a records vehicle damage (10). It is not a 
classification of overall occupant injury, but a scheme for recording 
each individual injury an occupant sustains. A series of independently 
defined classification facets are combined as a sequence of letters to 
describe an injury in terms of Body Region, Aspect, Lesion/Diagnosis and 
Body Systern/Organ. As with the CDC (or VDI) a numerical severity code 
terminates the OIC. The four main facets or dimensions of the OIC were 
developed directly from the C A W  Occupant Injury Detail page. Instead of 
recording AIS codes in a large table, the OIC records the "position in 
the table" along several dimensions,, It is analogous to the difference 
between storing- a map of the U.S .A. with a few points plotted, vs. sim- 
ply storing the latitude and longitude of the few points. Figure 6 dis- 
plays the proposed scheme using single letter codes. 
In practice the accident investigator records one Occupant Injury 
Classification for each significant injury he decides to document, The 
areas of contact related to each OIC are also coded in order to record a 
complete picture of injury causation. A simple example preceeds a more 
detailed OIC discussion. 
OIC EXAMPLE - To demonstrate the potential effectiveness of the pro- 
posed scheme, facial injuries are coded under the existing system and the 
proposed OIC. 
(a) Laceration of left eye from contact with broken windshield, 
AIS-2. 
(b) Several facial contusions from impact with instrument panel, 
AIS-1. 
(c) Minor lip laceration from teeth during instrument panel con- 
tact, AIS-1. 
Existing scheme: 
Contact Areas Region Laceration Contusions 





Contact Areas Classification AIS -
Windshield Face: Left: Laceration: Nervous 
System-Eye 2 
Instrument Face: Bilateral: Contusion: 
Panel Intequmentary 
1 
Instrument Face: Inferior: Laceration: 
Panel/Other Digestive System 
1 
OIC scheme coded: 




Several observations can be made from the example. The existing 
scheme throws away much of what we often know (as outlined earlier). This 
contrasts with the proposed OIC scheme which permits the investigator to 
record his findings freely and transmit them to the data analyst. Second 
we have with 4 letters provided more injury location detail than in the 
current collision coding forms. The 4 letters encode much more informa- 
tion, yet are simple to record, read and remember. Any more detail would 
be too burdensome to work with, 
A more detailed explanation of each facet of the OIC will help 
ciaxify i t s  p o t e n t i a l  a p p l i c a t i c n .  This  w i l l  be fo l lowed by a procedure  
f o r  r e c o r d i n g  t h e  O I C .  
BODY REGIONS - I n i t i a l l y  we s t a r t e d  w i t h  t h e  e l e v e n  body r e g i o n s  ilc- . 
f i n e d  i n  t h e  c u r r e n t  CPIR Rev i s ion  3 ( F i g u r e  4 ) .  S i n c e  body r e g i o n s  were 
i n t e r p r e t e d  a s  s u b s e t s  of t h e  body ' s  s u r f a c e ,  I n t e r n a l  Organs and Bra in  
were n o t  inc luded .  




Shoulder  G i r d l e  
Upper Limb 
Thorax 
Lower Back, Lunbar 
Abdomen 
P e l v i c  G i r d l e  
Lower Id imb 
Whole Body 
The newer NATO C o l l i s i o n  Ana lys i s  Report  Form ( F i g u r e  5 )  expands t h e  
l i s t  t o  t h i r t y - t w o  body r e g i o n s  w h i l e  dropping t h e  "whole body" a s  a  re- 
g i o n .  Many of t h e s e  c a t e g o r i e s  a r e  o r g a n s ,  such a s  l i v e r  and s p l e e n ,  n o t  
p r o p e r l y  body r e g i o n s .  T h i s  expanded l i s t  confounds t h e  concep t  of body 
r e g i o n  f o r  f i e l d  i n v e s t i g a t o r s  and d a t a  a n a l y s t s .  
I n  o r d e r  t o  p rov ide  f o r  i n c r e a s e d  s p e c i f i c i t y  i n  r e c o r d i n g  i n j u r i e s  
and s t i l l  conserve  on coding and s t o r a g e ,  two c o o r d i n a t e  coding dimen- 
s i o n s  a r e  provided:  Body Region and Body System/Organs ( d i s c u s s e d  l a t e r )  
The expanded l i s t  of  body r e g i o n s  i n  t h e  NATO CARF was used a s  a  founda- 
t i o n  f o r  t h e  OIC ( F i g u r e  7 ) .  While s i m i l a r  t o  t h e  NATO v e r s i o n ,  one s i g -  
n i f i c a n t  d i f f e r e n c e  o c c u r s  i n  t h e  h i p  r e g i o n .  Only t h e  p e l v i c  bone, 
j o i n t  and a s s o c i a t e d  t i s s u e  is  i n c l u d e d  i n  t h e  h i p  reg'ion ( P ) .  I n t e r n a l  
o rgans  i n  t h e  p e l v i c  s t r u c t u r e  a r e  i n  t h e  abdomen r e g i o n  ( M ) .  
O I C  Body Region Codes 
H Head ( S k u l l ,  S c a l p ,  E a r s )  
F  Face (Forehead,  Nose, Eyes,  Mouth) 
N Neck ( C e r v i c a l  Sp ine ,  C1-C7) 
S Shoulder  ( C l a v i c l e ,  Scapu la ,  J o i n t )  




B Back (Thoraco-Lumbar S p i n e ,  T1-T12, L1-L5) 
C Ches t  
M Abdomen (below diaphragm) 
P P e l v i s  
T Thigh (Femur) 
K Knee 
L Leg (below knee) 
Q Ankle-Foot* 
0 Whole Body 
X Ex t remet ies  ( A r m s ,  Legs) 
Y Trunk (Ches t ,  Abdomen, Legs) 
U Unknown, U n c l a s s i f i a b l e  
*Note: The le t ter  " A "  was p r e v i o u s l y  used f o r  "Ankle-Foot". " ~ n k l e - F o o t "  
i s  now coded a s  "Q". 
FIGURE 7 - O I C  Body Regions 
The b roader  r e g i o n s  (whole body, e x t r e m i t i e s  and t r u n k )  have been 
provided t o  a i d  t h e  d e s c r i p t i o n  of  an i n j u r y  occur rence  t h a t  i n v o l v e s  more 
than  one r e g i o n ,  such a s  a  burn ,  
ASPECT - The a s p e c t  codes p rov ide  a  f a i r l y  s p e c i f i c  means of l o c a t i n g  
an i n j u r y  i n  a  body r e g i o n ,  e , g . ,  EP f o r  Elbow P o s t e r i o r .  The coding o f  
t h e  arms and l e g s  depends on t h e  u s e  of R and L f o r  d i s t i n g u i s h i n g  which 
e x t r e m i t y  r e g i o n  o r  b o t h  was i n j u r e d .  The u s e  of any o t h e r  a s p e c t  code 
i m p l i e s  t h a t  t h e  same i n j u r y  occur red  t o  t h e  same r e g i o n s  on both  ext remi-  
t i e s .  For example, i f  b o t h  knees were contused on t h e  i n s t r u m e n t  p a n e l ,  
KB" could  be used t o  i n d i c a t e  t h e  b i l a t e r a l  i n j u r y ,  Likewise ,  s u p e r i o r  
and i n f e r i o r  (S,I) a r e  r e q u i r e d  f o r  d i s t i n g u i s h i n g  between t h e  t h o r a x  and 
lumbar s p i n e  r e g i o n s .  The a s p e c t  codes can f i n d  i n t e r e s t i n g  u s e s  w i t h  t h e  
b roader  r e g i o n  codes 0, X and Y .  For i n s t a n c e ,  XR cou ld  be used i n  c l a s -  
s i f y i n g  an i n j u r y  s u s t a i n e d  by b o t h  t h e  r i g h t  arm and l e g  from c o n t a c t  
w i t h  s i d e  i n t e r i o r .  
OIC Aspect  Codes 
R R igh t  
L L e f t  
B B i l a t e r a l  
C C e n t r a l  





0 Whole Region 
U Unknown, Unclassifiable 
Usually the desire to use two aspect codes can be resolved by selec- 
ting the more representative aspect--the one that best characterizes the 
injury. Thus, CS better describes the location of a four inch horizontal 
laceration in the upper left chest wall than CL. 
The aspect code is the second letter of the OIC. It is a refinement 
of the first letter, i,e,, a suffix to the body resion. Therefore, it 
has meaning only iny relationship to the body rigion to which it is- ap- 
plied. It cannot be used independent of the first letter for coding or - 
analysis. 
DIAGNOSIS OF LESION - The diagnosis of injury or lesion categories 
are basically the ones provided for in the expanded CARF injury detail 
page (Figure 5). The one significant addition is "asphyxia". While 
fairly rare, no provision exists currently for encoding this information 
when it occurs. 
OIC Lesion Codes 
Fractures (all skeletal) 
Dislocations 
Lacerations (open wounds) 
Avulsion (torn away from) 
Rupture (herniation) 
Amputation 
Contusion (Bruise, Crushing) 
Hematoma, Ecchymosis 






Asphyxia (Suffocation, Anoxia, Obstruction) 
Other 
Unknown 
Although grossly simplified, this dimension of the OIC parallels the 
Morphology Index of the "Systematized Nomenclature of Pathology" (11). 
This facet is primarily intended to code diagnostic information concerning 
pathological changes and not the signs and symptoms. Pain is the one ex- 
ception, as it is useful for encoding those painful but vague abnormali- 
ties that are not specifically diagnosed, While not emphasized in the 
OIC, the classification of signs and symptoms does play a significant role 
in recording a patient's medical history (12) and in emergency medical 
services. 
Pathological changes due to impact take precedence over the conse- 
quences of the lesions. Two exceptions exist: asphyxia and hemorrhage, 
because of their potential for critical or fatal consequences. Through 
either mechanism a minor laceration, for instance, could result in fatal 
*H - Hemorrhage is a new category. 
consequences. Since hemorrhages are fairly common, H should be used 
conservatively, i.e., when the consequences of the subsequent hemorrhage 
are significantly more severe than the original injury. This situation 
occurs most frequently as a consequence of internal organ trau~a. 
BODY SYSTEMS/ORGANS - The fourth and final letter of the Occupant 
Injury Classification is the specific Body System or Organ affected. As 
with the other dimensions of the OIC the number of categories could be 
expanded by using more than one letter and at the risk of creating too 
intricate a scheme, Rather than list all the organs, the categories 
were based upon the major body systems. The combination of body system 
and body region categories work together to define specific tissue areas. 
For example, FILD-1, the - Face Interior/Lower region and Digestive system 
combined infer "mouth". Similarly CRFS-3 (Chest Right ~racture Skeletal) 
indicates a simple rib fracture on the right side. 
OIC System/Organ 


















Integumentary (e. g. , Skin, Hair) 
Unknown, Unclassified 
There are a number of specific organs of special interest to the au- 
tomotive medicine and engineering professions. The organs of greatest 
interest are indicated in the NATO expansion of the CPIR occupant injury 
detail page (Figure 5) : lungs, heart, liver, spleen and kidneys, These 
along with vertebrae, joints, spinal cord, arteries, veins, eyes and ears 
have been provided with specific codes, 
ABBREVIATED INJURY SEVERITY - The Occupant Injury Classification is 
terminated with the Abbreviated Injury Scale (AIS) severity code in the 
same manner that the vehicle Collision Deformation Classification ends 
with a numeric extent code. The AIS has received wide acceptance and 
application. It provides a scaling of tissue damage that is consistent 
with the intent of the OIC, Because injuries to one body region are be- 
ing coded, only severity codes 0 through 6 are used. This is the same 
convention currently used for encoding the C A W  injury detail page (Fig- 
ure 5). 
*A - Arteries, Veins is a new category. 
Abbreviated I n j u r y  S e v e r i t y  
0 No I n j u r y  
1 Minor 
2 Moderate 
3 Se r ious  
4 Severe  
5 C r i t i c a l  
6 F a t a l  
8 Presence  of I n j u r y  Unknown 
9 S e v e r i t y  Unknown 
The m a t u r i t y  of  a s c i e n c e  can ,  i n  p a r t ,  be  measured by i t s  measures.  
The s c i e n c e  of automotive medicine has  p rogressed  from t h e  rough catego- 
r ies of K - f a t a l ,  A-bleeding, B-bruises ,  C-complaint of p a i n ;  through i t s  
r a t i n g  s c a l e s  of DeHaven, Nahum, GMC, S t a t e s ,  McKay, Robertson,  Campbell, 
Schwimmer, Wolf, Brass  and AMA a s  reviewed i n  r e f e r e n c e  9 .  With reasona-  
b l e  conf idence  and r e l i a b i l i t y  i n j u r i e s  can now be  p laced  i n t o  rank o r -  
de red  c a t e g o r i e s  of i n c r e a s i n g  s e v e r i t y .  I n  f a c t ,  some cons ide r  t h e  
Abbreviated I n j u r y  S c a l e  (AIS) a s  a cont inuous  o r  i n t e r v a l  s c a l e ,  l i k e  
t empera tu re  i n  Cen t ig rade .  J u s t  t h e  f a c t  t h a t  t h i s  i s s u e  i s  deba ted ,  i s  
a measure of t h e  m a t u r i t y  of t h e  s c i e n c e  of automotive trauma. 
While n o t  p a r t  of t h e  O I C  development,  t h e  f u t u r e  e v o l u t i o n  and so- 
p h i s t i c a t i o n  of i n j u r y  s c a l i n g  cannot  be overplayed.  Attempts have been 
made t o  evolve  r a t i o  s e v e r i t y  s c a l e s  s o  t h a t  a l e v e l  4 s e v e r i t y  i s  twice  
t h a t  of  a l e v e l  2 s e v e r i t y  (13). Perhaps c u r r e n t  computer based AIS pre-  - d i c t i o n  models w i l l  h e l p  e s t a b l i s h  t h e  r e l i a b i l i t y  and v a l i d i t y  of  t h e  
AIS s c a l e .  
Another dimension of s o p h i s t i c a t i o n  i s  mani fes ted  i n  t h e  AMA Compre- 
hens ive  I n j u r y  S c a l e  ( 1 4 ) ,  which s e p a r a t e s  t h e  c r i t e r i a  used i n  i n j u r y  
s c a l i n g  i n t o  f i v e  c a t e g o r i e s :  energy d i s s i p a t i o n ,  t h r e a t - t o - l i f e ,  per -  
manent impairment,  t r e a t m e n t  p e r i o d  and i n c i d e n c e .  The u t i l i z a t i o n  of  
t h e  CIS opens t h e  door t o  a whole h o s t  of  m u l t i v a r i a t e  a n a l y s i s ,  c l u s t e r -  
i n g  t echn iques  and mul t id imensional  s c a l i n g  methods and might  even pe rmi t  
t h e  a n a l y s t  t o  s y n t h e s i z e  h i s  own i n j u r y  s c a l e  b a s e  on t h e  f i v e  compon- 
e n t s  of t h e  Comprehensive I n j u r y  S c a l e .  
PROCEDURE FOR OCCUPANT I N J U R Y  CLASSIFICATION 
The format  f o r  r ecord ing  i n j u r i e s  i s  d i s p l a y e d  i n  F i g u r e  8 .  For 
each i n j u r y ,  4 c o n t a c t  a r e a s  can be  recorded  ( c o l .  14-21) i n  l i k e l i h o o d  
o r d e r :  d e f i n i t e ,  p robab le ,  p o s s i b l e ,  us ing  an expanded l i s t  of v e h i c l e  
c o n t a c t  a r e a  codes ( ~ i g u r e  9 ) .  For  each t r a u m a t i c  v e h i c l e  c o n t a c t  sus-  
t a i n e d  by t h e  occupant ,  2 O I C ' s  can be  recorded.  The f i r s t  O I C  ( c o l .  
22-26) i s  f o r  primary i n j u r y  and t h e  second O I C  ( c o l .  27-31) i s  f o r  an  
o p t i o n a l  a s s o c i a t e d  i n j u r y  ( d e f i n e d  l a t e r ) .  Only t h o s e  c a r d s  ( l i n e s )  w i t h  
encoded d a t a  a r e  keypunched. Each occupant  i s  coded cn a s e p a r a t e  form 
' s o  t h a t  t h e  i n j u r y  ca rd  numbers 0 1 .  0 -  s t a r t  over  f o r  each new 
occupant  number ( c o l .  12-13) ,  The computer w i l l  t hen  format  t h i s  i n f o r -  
mation i n t o  one l o g i c a l  r e c o r d  p e r  i n j u r y  s o  a n a l y s i s  can be conducted on 
. in ju ry -by- in ju ry  b a s i s .  
While t h e  v a l i d  combinat ions of O I C  l e t t e r s  and i n j u r y  s e v e r i t y  
codes a r e g e n e r a l l y  s e l f  d e f i n e d ,  t h e  c h a r t  i n  F igure  1 0  d i s p l a y s  most of 
t h e  v a l i d  combinat ions.  The c h a r t  may b e  of a s s i s t a n c e  t o  t h e  f i e l d  d a t a  
r e c o r d e r  and w i l l  b e  used l a t e r  by t h e  computer t o  a i d  i n  e d i t i n g  r e c o r -  
ded O I C ' s .  Note t h a t  p a i n  (P )  i s  t o  be  used w i t h  muscles (M) , n o t  bones 
and t h a t  f r a c t u r e  (F) i s  p e r m i t t e d  f o r  i n t e r n a l  s o l i d  organs  such a s  t h e  
l i v e r  (L) . 
Case Repo:. t Number 
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With a  proper  coding fo rmat ,  t h e  O I C  f a c i l i t a t e s  t h e  d e s c r i p t i o n  of  - - 
many s p e c i f i c  types  of t i s s u e  damage and p e r m i t s  t h e  r e c o r d i n g  
c a u s a t i o n  o r  i n j u r y  s o u r c e s  on an in ju ry -by- in ju ry  b a s i s .  The 
problem, t h e n ,  i s  d e f i n i n g  what an " i n j u r y "  i s .  What l e v e l  of 
of i n  ju ry  
c r i t i c a l  
d e t a i l  
should  be  recorded? An o p e r a t i o n a l  d e f i n i t i o n  of  an " i n j u r y "  i s  needed 
t o  p rov ide  boundar ies  of t h e  level  of d e t a i l  t o  be  encoded. This  i s  ac- 
complished by d e f a u l t  i n  t h e  CARF form, a s  an  i n j u r y  i s  d e f i n e d  a s  one 
box i n  t h e  CARF occupant  i n j u r y  d e t a i l  t a b l e .  For example, on ly  one l a -  
c e r a t i o n  p e r  body r e g i o n  i s  p e r m i t t e d .  
One body r e g i o n  can h i t  s e v e r a l  d i f f e r e n t  v e h i c l e  i n t e r i o r  ( o r  ex- 
t e r i o r )  a r e a s ,  caus ing  d i s t i n c t  i n j u r i e s .  I n  o r d e r  t o  l i n k  i n j u r i e s  wixh 
i n j u r y  sources  ( c o n t a c t  a r e a s ) ,  an O I C  should be e s t a b l i s h e d  f o r  each se- 
pa;at; i n j u r y  t o  a  body r e g i o n .  due t o  d i s t i n c t  c o n t a c t  a r e a s .  A d r i v e r  
s u s t a i n i n g  two f a c i a l  l a c e r a t i o n s ,  one from c o n t a c t  w i t h  t h e  s t e e r i n g  
wheel and a  second from t h e  windsh ie ld ,  should have two s e p a r a t e  occupant  
I n j u r y  C l a s s i f i c a t i o n s ,  each w i t h  a  d i f f e r e n t  a s s o c i a t e d  c o n t a c t  a r e a .  
S i m i l a r l y  a  l a c e r a t i o n  i n  one a r e a  and con tus ion  of  a  d i f f e r e n t  a r e a  i n  
t h e  same body r e g i o n  from t h e  same v e h i c l e  c o n t a c t  a r e a  can be  cons ide red  
a s  s e p a r a t e  i n j u r i e s .  
The r e c o r d i n g  of two i n j u r i e s  i n  a  s i n g l e  body a r e a  t h a t  r e s u l t e d  
from one c o n t a c t  i s  a p a r t i c u l a r  problem. Is t h e  r i b  f r a c t u r e  and asso-  
c i a t e d  pneumothorax from s t e e r i n g  column l o a d i n g ,  one i n j u r y  o r  two i n j u -  
r i e s ?  From an i n j u r y  c a u s a t i o n  p o i n t  of view on ly  unique p o i n t s  of  i n j u -  
r y  producing energy t r a n s f e r  should  b e  recorded ,  b u t  t h i s  approach might  
, l i m i t  t h e  r e c o r d i n g  of some s i g n i f i c a n t  t r a u m a t i c  c o n d i t i o n s  r e s u l t i n g  
from t h e  d i s s i p a t i o n  of  energy.  
Campbell ' s  Traumatic T i s s u e  Damage Record (15)  i s  i n  p a r t  "based 
upon t h e  r e c o g n i t i o n  t h a t  a s  t h e  energy p a s s e s  through v a r i o u s  l a y e r s  o r  
s t r u c t u r e s  it may l e a v e  some evidence  of i t s  e f f e c t  i n  t h e  t i s s u e .  Da- 
mage may t h e r e f o r e  b e  d e s c r i b e d  and a s s e s s e d  f o r  a l l  of t h e  major t i s s u e s  
through which t h e  f o r c e  passes  a t  whatever  l e v e l  they  occur" .  To keep 
t h e  number of d e t a i l s  t o  b e  coded t o  a  manageable l e v e l ,  he  f u r t h e r  sug- 
g e s t s  " t h a t  on ly  t h e  damage a t  g r e a t e s t  depth  i n  t h e  body needed t o  b e  
d e s c r i b e d  i n  any one p a r t i c u l a r  i n j u r y " .  
This  c o n c e p t u a l i z a t i o n  of i n j u r y  i s  t h e  approach sugges ted  f o r  
r e c o r d i n g  trauma w i t h  one except ion-- the  i n j u r y  c l a s s i f i e r  i s  p e r m i t t e d  
two O I C 1 s  f o r  each - f o r c e  a p p l i c a t i o n  o r  c o n t a c t  p o i n t  (F'igure 8 )  . Three 
uses  of  the primary and a s s o c i a t e d  O I C  have been d e f i n e d .  
1. TWO LESIONS FROM ONE CONTACT - When t h e r e  a r e  two d i s t i n c t  l e s i o n s  
r e s u l t i n g  from c o n t a c t  w i t h  one v e h i c l e  a r e a ,  two O I C ' s  can be  recorded .  
The f i r s t  O I C  would b e  t h e  d i a g n o s i s  of damage a t  t h e  d e e p e s t  l e v e l  o r  
t h e  most impor tan t  d e e p e s t  s t r u c t u r e .  The second O I C  can  b e  used t o  des- 
c r i b e  o t h e r  a s s o c i a t e d  t r a u m a t i c  c o n d i t i o n s .  Using t h e  e a r l i e r  example, 
t h e  pheumothorax would r e c e i v e  t h e  primary O I C  and t h ~  r i b  f r a c t u r e  t h e  
a s s o c i a t e d  O I C .  Because con tus ions  and a b r a s i o n s  f r e q u e n t l y  occur  toge-  
t h e r  (i. e . ,  i n  one a r e a  of  a  body r e g i o n  from one v e h i c l e  c c n t a c t  a r e a )  , 
they  a r e  most c o n n a b e n t l y  recorded on one l i n e  w i t h  con tus ions  a s  t h e  . f i r s t  O I C  and a b r a s i o n s  a s  t h e  second O I C .  
2 .  INDIRECT OR INDUCED I N J U R Y  - D r .  Donald F .  Huelke, P r o f e s s o r  of 
Anatomy, U n i v e r s i t y  o f .Mich igan ,  Medical School ,  proposed t h e  concept  of 
" induced i n j u r y "  o r  i n d i r e c t  i n j u r y  ( 1 6 )  through t h e  fo l lowing  example, 
"a  passenger  s t r i k e s  h i s  forehead on t h e  windsh ie ld  and s u s t a i n s  a bump 
on t h e  head. Obviously,  t h e  head bump i s  r e l a t e d  t o  t h e  windsh ie ld .  But ,  
i n  a d d i t i o n ,  he  has  p a i n  i n  t h e  neck. N o  s p e c i f i c  c a r  component was 
s t r u c k  t h u s  t h i s  would b e  induced i n j u r y ,  j u s t  a s  w e  s e e  induced damage 
t o  a  c a r  i n  a r e a s  n o t  i n  t h e  impact: a r e a .  I n  a d d i t i o n ,  a n o t h e r  example 
of induced i n j u r y  would b e  a  d i s l o c a t e d  h i p  from s t r i k i n g  t h e  knee on 
t h e  i n s t r u m e n t  p a n e l .  " 
A medica l  i n t e r p r e t a t i o n  ( 1 7 )  cou ld  w e l l  c o n s i d e r  t h a t  " a l l  i n j u r y  
e x c e p t  s k i n  i n j u r y  i s  induced,  i . e . ,  i s  due t o  t r a n s m i t t e d  f o r c e s . "  The 
i n t e r p r e t a t i o n  made i n  t h e  O I C  i s  t h a t  i n d i r e c t  i n j u r i e s  a r e  i n j u r i e s  t o  
one body r e g i o n  caused 5y  a blow o r  c o n t a c t  i n  some o t h e r  body reg ion .  
I n  o t h e r  words,  i n d i r e c t  i n j u r i e s  occur  when t r a u m a t i c  energy i s  t r a n s -  
m i t t e d  through one body r e g i o n  t o  a n o t h e r  r e g i o n .  
3 .  CONSEQUENCES - Ths c r i t i c a l  and f a t a l  consequences of  pr imary  
trauma can b e  coded a s  a s s o c i a t e d  i n j u r i e s .  Asphyxia ( X )  and hemorrhage 
(H) a r e  t h e  most common s i g n i f i c a n t  consequences. I f ,  due t o  f a c e  trauma 
blood f low b l o c k s  o f f  a i r  f low,  t h e  r e s u l t i n g  aspyx ia  would b e  coded 
(FIXR-6) a s  an  a s s o c i a t e d  trauma. A minor t h r e e  i n c h  wrist  l a c e r a t i o n  
(WRLI-1) cou ld  r e s u l t  i n  a  f a t a l i t y  because  of t h e  a s s o c i a t e d  hemorrhage 
of t h e  l a c e r a t e d  u l n a  o r  r a d i a l  a r t e r y  (WRHA-6). E x t e r i o r  hemorrhaging 
should  n o t  b e  coded u n l e s s  i t  i s  of s i g n i f i c a n t  consequence. I n t e r n a l  
hemorrhaging ( e . g .  , s u b d u r a l  hematoma (HLHB-6) , Hemothorax (CWHA-6) , o r  
hemoperitonum (MWHD-6) may have f r e q u e n t  a p p l i c a t i o n  a t  t h e  c r i t i c a l  and 
f a t a l  i n j u r y  s e v e r i t y  l e v e l s .  
REFINEMENTS OF 1972 O I C  
S i n c e  t h e  concep t  of t h e  Occupant I n j u r y  C l a s s i f i c a t i o n  scheme was 
p r e s e n t e d  i n  October  1972 ( 6 ) ,  s e v e r a l  hundred c l i n i c a l  a c c i d e n t  inves -  
t i g a t i o n s  have been encoded u s i n g  t h e  O I C ,  bo th  by t h e  Highway S a f e t y  Re- 
s e a r c h  I n s t i t u t e  and by many of  t h e  f i e l d  MDAI teams. T h i s  e x p e r i e n c e  
has  provided t h e  o p p o r t u n i t y  t o  b e t t e r  d e f i n e  t h e  procedure  f o r  u s i n g  t h e  
O I C .  S e v e r a l  s i g n i f i c a n t  changes have a l s o  been made t o  t h e  o r i g i n a l  O I C  
c a t e g o r i e s  a s  a  r e s u l t  of t h e  coding e x p e r i e n c e .  Two body r e g i o n s  were 
d i v i d e d  and a new l e s i o n  and system/organ were added a s  d e s c r i b e d  below. 
1. Two body r e g i o n s  i n  t h e  o r i g i n a l  O I C  p r e s e n t e d  s u f f i c i e n t  d i f f i c u l t y  
t o  d i c t a t e  t h e i r  change: shoulder-upper  arm and h i p - t h i g h .  Shoulder  
j o i n t ,  humerous and c l a v i c a l  f r a c t u r e s  cou ld  n o t  b e  d i s t i n g u i s h e d .  Frac-  
t u r e s  o f  t h e  p e l v i s  and femur were coded t h e  same way a l though  d i s t i n c t l y  
d i f f e r e n t  i n j u r i e s .  Both r e g i o n s  were s p l i t  t o  p r o v i d e  t h e  needed reso-  
l u t i o n  a s  f o l l o w s :  
S-Shoulder 
A-Upper Arm* 
P-Pelvic  G i r d l e ,  Hip 
T-Thigh, Upper Leg 
The s h o u l d e r  and arm a r e  d i v i d e d  by a h o r i z o n t a l  p l a n e  through t h e  arm- 
p i t .  The p e l v i c  o r  h i p  r e g i o n  i n c l u d e s  t h e  p e l v i c  bones,  femur b a l l -  
acetabulum s o c k e t ,  sacrum, a s  w e l l  a s  t h e  p o s t e r i o r  muscles  ( e .g . ,  g lu -  
t e u s  maximus). A l l  t h e  i n t e r i o r  o rgans  ( e . g . ,  g e n i t a l s ,  b l a d d e r )  remain 
p a r t  of t h e  abdomen. 
2 .  Hemorrhage ( H )  was c a u t i o u s l y  added a s  a  new lesion c a t e g o r y .  Hemor- 
rhage  has  a  necessa ry  b u t  l i m i t e d  coding a p p l i c a t i o n  when used t o  i n d i -  
c a t e  s e r i o u s  t o  f a t a l  consequences of  a primary t r a m a .  I t  i s  coded a s  
t h e  a s s o c i a t e d  ( o r  second) i n j u r y .  
3 .  Arteries and v e i n s  (A) was added as a new body system/organ c a t e g o r y  
u n d e r  t h e  g e n e r a l  grouping of c a r d i o v a s c u l a r .  T h i s  a d d i t i o n  p rov ides  f o r  
*Note: The l e t t e r  "A" was p r e v i o u s l y  used f o r  "Ankle-Foot". "Ankle- 
Foo t"  i s  now coded a s  " 9 " .  
ruptured aortas (CLRA) and other significant blood vessel trauma. 
CONCLUSION 
A strong interest exists in the rational utilization of accident data 
by decision makers. The files of clinical in-depth accident data provide 
a uniquely valuable resource, particularly in the area of injury causation. 
While both field investigators and data analysts place an emphasis on the 
need for accurate injury causation data, the current schemes for recording 
and processing injury data are cumbersome, if not prohibitive to utilize. 
A new Occupant Injury Classification scheme is proposed that will facili- 
tate computer processing and permit the direct association of specific in- 
juries with specific contact areas. 
The Occupant Injury Classification (OIC) follows an approach similar 
to the SAE J224a Collision Deformation Classification (formerly VDI). It 
uses four letters to encode Body Region, Aspect, Lesion and Body System/ 
Organ, followed by a numeric Abbreviated Injury Severity (AIS) code. 
From an injury causation point of view, only unique points of injury 
producing energy transfer should be recorded as injuries. Provision is 
made for recording both a primary and associated OIC for each energy 
transfer. Provision is also made for encoding four occupant contact 
points in the vehicle or exterior areas in order definite, probable, pos- 
sible. 
In this way the OIC, developed under National Highway Traffic Safety 
Administration sponsorship, can be used to link specific injuries to their 
causes in an easy and flexible manner. Your critical comments would be 
greatly appreciated, 
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FIGURE 6, OCCUPANT INJURY CLASSIF ICATION SUMMARY 
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APPENDIX E 
MDAI TEAM CASE VEHICLE CATALOG 
The following pages list each MDAI case vehicle stored in 
the automated data files. The first three columns list the 
two letter team abbreviation, team accident report number, and 
case vehicle number. Only automobiles, pickups and small vans 
have been automated as case vehicles. The following addi- 
tional data elements have also been listed for each case vehi- 
cle: 
First Object Struck 
Collision Configuration 
Primary CDC/VDI 
Overall Vehicle ASS 
DOT HS Report Number 
The teams can be identified as follows: 
TEAM LETTERS TEAM IDENTIFICATION 
AA Ann Arbor, HSRI 
MVD, ME (BA) Baylor College of Medicine 







Calspan, Level I11 B 
Georgia Institute of Technology 
Indiana University 
University of Miami 
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UTAH ( UU ) 
Research Triangle Institute 
University of Rochester 
University of Southern California 
Stanford Research Institute (2) 
Stanford Research Institute (1) 
Stanford University 
Southwest Research Institute 
Trauma Research Group, UCLA 
Tulane University 
University Kentucky 
University of Oklahoma 
University of Utah 




OTHER C A R  
OTHER 
OTHER C A R  
D I T C H  
OTHER 
OTHER c r a  




O l l T C H  
'PRb!N#8U$ 
TRAIN8  BU8 
C L O E l T R I A h l  
C p L v r R ?  
POLtr  t R E B  
T R A C ? . ? P A ~ L  
OTHER CAR 
OtHCR CAR 
OTHER C A R  
OTHER CAR 
OTHER C A R  
OTHtR C A R  
ott.lcra C P R  
OTHER CAR 
PCNCE: 
OTHPR C A R  
O P H t R  C A R  
a t w  C A R  
GROUND 
OXHER C I R  
OTHER C A R  
OTHER CAR 
C P L l r  TRLE 
POLEr T R t t  
66IARDRClL 
OYM&R CAR 
OTHER C A R  




Q t H E R  C A R  
o t n m  earP 
OTHER Chfl 
OTHER C l i R  
otHeeP erR 
OTHER C A R  
P E D E S T R I A N  
I fLl4sDRAlL 
O@OUN&a 
T R A C T * T R A X L  
POLE, TREE 
OSHCR C A R  
QW#P CAR 
? n R  
e b w ~ r c m  
URA? I O N  
H E A D ~ O N  
H E A ~ ~ O N  







9 1  D e m 6 I b E  
VtHmB0J 
VCHrO8J 







RLAl l  EN0 
R E A R  @Nb 
R E A R  fNb 





H E A D * O N  







V L H e O I  J 
V C I H m O P J  
nrromoN 
H€AO.ON 






t V C t  T 
t v p t  7 
REAR END 
Rtfi4 PNb 
H E A P m O N  
VLH.06J 
VEH*OgJ 
H I I A P a O N  
V E H m O B J  
twe L 
T V P t  I, 









05-0Lt N Q ~  
B l m R f  LO. 1 
B b m l F M S r  1 
0 W T Y  Hoe4 
a B w P 0 1 1 b 9 3  
BLQRDISCI?) 








a w o e w ~ j  
J i t l rmtnrg igQrDrwzs elrF% UL 










e w v e N s a  
i lmL?Lw?4 
1 l*lrLE€?I 







9 'lartCW'I P R .  t n ~  
t a . r ; ~ t w ~ g  
SrbrQYWsi 
i L m l c b l W ~ i  



























0; H8 be1 Bbi 
a# HS be1 060 
$1 H 8 6 l i 0 4 Q  
01 
01 
88 n 8 c ~ e t a s 9  
eb 
68 
01 re no b s i  e i u  
ell 
e l  
a 1  
92 
$6 























QriHeR C A R  
GROW Nf3 
OtHi!R C 4 R  
Q t H E R  CAE 
O T H E R  &1&R 
M ( J P $ Q $ ~ C L E  
v w r c r a f a a z i  
OPbJtW CAW 
O'tfJ%R C P W  
PeotbrPrPaw 
OlNER C A R  
OTHrR C 4 R  
M O T 3 R C Y  CbE 
PiED&sfRXAN 
OA8JNO 
b t  r raucg 
OTHER C A R  
O'l'HC3 C A R  
OTHER eaR 
s w t a  c b a  
QrHEw C A R  
O?HER C A R  
BrPXBEO R64I6 
OTHER CAR 
OTHER C A R  
~ b t o ~ e v e ~ ~  
OTHER C A R  
V I M  
3PblER C b R  
OTHER C A R  






rnnm C A R  
P ~ ) L E @  TREE 
atntiw C ~ R  
e l w m  c r a  
~ T H C R  C A S  
OtHQR C I W  
PeDCaYRtAN 
S r e N  
O t M E R  
C Q H F f Q o  
u#a"rPaw 










V E W ~ O 8 3  
8%Dfl,%IbE 




H C A Q m P N  
H E A O m O M  
HLAbeON 
HC&;$.Oru 
Y E C I I I Y O ~ J  
TYPE f 




















~ e r o ~ ' s ~  
VEHgOlJ 






R E A R  EN0 
W E C D ~ O h J  
HPAbmdN 
V e H ~ a l j  





OTHER C A R  
a t K t R  c a a  
OYHER C A W  
O V W Q  C A R  
OTt iFR  C A R  
e e ~ ~ e s r w t a N  
OTHER G A R  
a w a R  C A R  
GROUND 
CSJHER C A R  
Of HER C A R  
OTHER 
OtHhR C A R  
Q'JBWER C A R  
OTHER CAR 
Q t H e R  ClnR 
OTHER C A R  
QYHER C l R  
OTHER C A R  
QtMfiR C A R  
O V H t R  C A R  
OTHER C A R  
OTbfeER C b R  
POLL@ tREe 
OTHER c r R  
O P M f R  C A R  
T R A t i d r  8Ud 
$ Y  TRUCK 
QT'clER C A R  
OTHER C b R  
G u A R D R A l L  
OtbldW ClsrR 
QIHBIR C A R  
O?WOR C A R  
OTHER C A R  
OTHER C A R  
NO QBJtCT 
o w e R  C A R  
OTH&R C A R  
GllAR0~s;JtL 
Bfl.eER C A R  
B T H t R  C A R  
OTHER C A R  
eBgueRt 
D I T C H  
OTHigR C A R  
oTHeR C A R  
0YHLR C A R  
OTHER C A R  
O U A R O R A I L  
OVHfR  C A R  
OTHER C A R  














Y G H m O I J  
r y p t  L 
















t y p e  L 
tvrr L 
REAR  NO 









R E I ?  t N B  








R L A R  END 
? Y P C  L 
VEHaOllJ 
t y p e  L 
TYPC L 
R Z / R  !!NO 
210 
P R I M A R Y  
C D C t V D l  
sjtst?r w;) 






t l m L P b J Y r 2  
i#"rR)"INy@ 
I Z m f L e w t i  
a OrFWMWm~ 
B Q m T D 6 0 s B  
01aFREW9f 
e z m c r ~ t # . r r  
I & ~ F D M W R ~ !  
0 t *Rf  ew*t 
I t a P L t # r t  
1 t r % L n h ~ i  
I taCofilw%% 
8 i!@PDMW?2 
i#*LY H k 4  
BqrRV!IbJ?3 
1 # @ ~ Q M W F S  
dll.foMw~3 
x ~ ~ P ~ D M H ~ P  
t t a ~ ~ ~ n ~ i a  
BZeDY ANTS 
80wFRMWgZ 
























4 8 * l r O C W ~ 3  






















































# ¶  
04 
I 4  
1 8  
FIR87 
vrp OPJECT C O N P X B ~  
NO, CQNTACTEO U R A T I ~ N  
6 OTHfR C A R  R 
0 OTHtR CAR R 
0 O T H C R t A R  R 
o o ~ n e ~ c r w  H 
8 OTHQR C A R  T 
$ OTHER C A R  I 
0 D T H e R  C I R  8 
0 O T H E R C A R  T 
e GUARDRAIL v 
6 O'lHtN CAR T 
Q O t H t R  CAR R 
0 OTHER CAR T 
a OTHER C A R  I 
6 OTHER C A R  T 
a artterr C A R  T 
a O T H E R  C A R  T 
0 OTHER C A R  7 
0 O T H E R  C A R  H 
B OTHER C A R  T 
9 OTHER C A R  T 
0 OTHCR C A R  T  
$ QROUNE V 
0 COLC~ ,TRLC v 
@ $SON V 
0 OTHrR CAR T 
0 POCkr T R t f :  V 
1 OtHLR CAR H 
z otntrr C A R  H 
Q P O L t t t R C E  V 
8 GUARDRAIL  V 
1 O T H I R  CAR W 
2 OTHER C A R  H 
1 OTHtR  C A R  T 
2 O T H W  C A R  8 
0 PbLdlpTRfL V 
1 OTHER CAR T 
2 OTHER C A R  f 
0 POLEVTREE V 
1 QTHIR C A R  H 
2 OTHLR C A R  H 
0 P d l t r t R E f  V 
0 POLClrTRlte V 
0 BUILOfNS V 
8 tWBANKHLN7 V 
B OTHCR C A R  T 
1 OTHER C A R  H 
2 O T H t R  C A R  M 
0 OTHER V 
9 QVARDRAIIL V 
er OTHtR V 
@ TCE v 0 C LEOTREE V 
e ourlroerr~ v 
d P O C q r t A E t  V 
B SMALL PO$? V 




' A R  END 
'ADWON 




















: A O m P N  
I A D m O N  
: b O B J  
:HmO$J 
:AO*ON 





' P C  T 















n s o u  
HsOBJ 
rJ*ObJ 
& B r O N k a  F 
PRIMARY 
E Q C i V B I  
V€H DOT-HS 
8 R E P O R T  NO, 
1 H$ b0B 385 
1 HS 686 Job 
i H8 600 $67 
1 Hb 600 388 
1 M l  be0 t @ q  
8 HS b@rl 196 
8 HS 41a S1,l 
0 H8 680 3 ) a  
@ HS 688 $93 
0 HS b68 194 
1 H8 bg0 399 
1 H8 610 PSS 
6 Ha 609  S97 
1 H 8  b@B 398 
0 M8 66)0 300 
8 H8 6118 400 
1 H$ 461 
3 H8 680 48P 
2 H8 600 493 
0) H8 b(l0 444  
7 Ha eae ~ B S  
t ns bee 79s 
J 












f H3 be0 815 




? ws be@ 8 i b  
4 
7 HS 600 8 i 7  











i HS be@ 147 
6.. T H $  688 168'' 
CAL.70rlbib 














e ~ ~ ~ t q m a t a  
CIL*?Q*SQ$ 
Clst  7e 558 
CACq78rmSb8 
C ~ L T W . ~  
CALrtemSeoa 
c ~ ~ l t e m s s e  
CAli??Q~B$b 
C A L m T @ - b 2 @  
C A L Q ~ B ~ ~ J B  
CAi.atQ)-bUB 
CAL*Tlbrb9B 











C I L  l a  99s  
erL tra *$a 
t 4 L  78 1118 
CAL Pa l i d 6  
err, 7% t i 5 0  
~eterlatai4 
C4L 71 18 
C4L 11 318 
CAb t :  3fB 
C ~ B ,  t l  4e 
Chi, 9 ; .  48 
c a c  zca $ 9  
cre, 58 
Cia& I t  &B 
C A L  19 f P  
C l k ,  7 1  1 8  
CAk 'I! 78 
cak  P I  
F I R 8 1  
o e ~ r c t  c o N r f e m  
C O N T A C T  FD URII J ~ N  
POL## TRLE V 
OTHER C A R  7 
O T H E R  C A R  H 
OTHER C A R  R 
synru C A R  Y 
OTHER C A R  t 
Sl$hJ Y 
8 f G R  V 
OTHER C A R  T 
OTHER C A R  T 
LXCHT T R U C K  R 
OTHER G A R  ? 
OTHER CAR t4 
QtMR CAR T 
Q ? H t R  CAR 7 
O U A R O R I I L  V 
81QN V 
OTHClR C A R  H 
BTHER C A R  T 
G U A R D R A I L  V 
O'liHllR C b R  R 
ENBANKMENT V 
o tnar~  C A R  R 
OTHER C A R  T 
OTHER C A R  T 
OTHER C A R  T 
8 1  ON V 
QTHLR C A R  f 
OtHLR CAR 0 
O T H ~ R  C A R  T 
D I T C H  V 
0 2 T C H  V 
s t n t a  C A R  t 
QTHCR C h R  T 
P O b C r  T R L t  V 
OTHER C A R  R 
OYHLR e ~ c r  T 
89015 V 
OTHER C A R  H 
a r ~ e ~  C A R  n 
0PbllllR CAR R 
OrHFR C A R  R 
NO 085667 V 
OTHER C A R  T 
o~neer C A R  T 
OTHeR C A R  R 
VAN R 
o t n g ~  C A R  T 
QtHLW C A R  t 
QTY!?R C A R ,  R 
L I G H T  TRUCK R 
R 
OTHER C A R  R 
ornrrrr C A R  R 
QtHLR C A R  R 
O T H E R  C A R  )1 
2 1; 
:ro.orJ 
:a8 ~ N D  






' A R  END 
Irr c 





A Q m O N  
P t  L 
H*OI)J 
' A ?  END 
H m O 8  J 
AR PND 
PE I. 
I P f  4 
' P f  L 
r#eapJ 





















! A R  FND 
:AR FND 
:rR INI) 




I H$ 480 169 
I na bae l e e  
I H8 6@@ 172 
HI) bbe I73  
HS 600 173 
I I48 6@@ 176 
HQ 680 I ? ?  
1 Hb 601) 178 
HS bB0 160 
H8 600 180 
H& bd8 161 
HQ be$ 16s 
HS 600 t 6 4  
H8 be0 a98 
N8 bbb 187 
II6 608 108 
H I  6BB) 189 
H8 ball 8 @I' 0 
HI) b l f l  1191 
H I  be# Z9lt 
H8 baa 993 
H8 bB0 094 
H8 b@8 894 
HS 400 488 
H8 680 $34 
Hs; 6#8 897 
I HB bee $35 
HII bB0 #a9 
I HS b4B 296 
Cl8 be0 410 
I na lrga c l i i  
H8 6@0 4t;l! 
H$ 400 482 
1 HS baa 4 f i t  
1 H 8 b d l l 4 t 4  
Fb bBB) 415 
I H8 600 417 
I48 698 720 
no b e t 8  eas 
I nr b a i  ear 
no be1 089 
en[, 71 QB a 
c.jr, tc 98 !I 
CAk 8 %  lgb  8 
C A g ,  ;Pa tit3 4 
,*n,&t t! I3B , A 
C4L 0 %  91.98 1 
CA!, ?I  148 d 
;:ki, 19 146 7 .. ."$ %'f_ Q&b 0 
hi, td 968 2 
C&i ,  72 378 I 
."tab 7 1  ifra 8 
Cak 7 1  196 f 
T A i ,  71 198 % 
Ckiw P I  BBlg Q 
CAI, 7 1  2cilEB 1 
Cab t j  0241 Ze 
Cairn t t  24B 8 
cnti, 2 %  298 1 
C A L  ? a  zse t 
ea!, I $  a e ~  o 
C A L ,  oaa a 
or, gs, 219 91 
CAI, I I  e ~ l s  0 
C a L P E 2 8 8  1 
zag, I I  231 a 
CAI,  7 1  898 1, 
:",A&, 11 %8@ 3 
$ A &  7 1  298 3 
CAI. 7 %  98B 1 
C ~ L  P I  aae E 
C I L  ? $  3 i e  i 
Chi. l t  310 2 
Chi, ? B  $ J B  3 
C k l ,  18 338 ! 
Cbl, 7P 330 i! 
Cab 7 1  $&e, 1 
G A L  ? a  s4e a 
C A L  ? a  srse 1 
Cil?,  ?'S 35b 0 
&&L 7 l  3QI 0 
G t i L  V d  198 f 
C A k 7 1 3 9 R  2 
CAL $ 1  UBb 1 
C A L  Y I  B ~ B  a 
CAL 7.6 4 l 8  d 
e d L  11 4llS iQ 
C A L  7'1 4119 P1 
C P t ,  p !  43B f 
e 4  7 0  4311 2 
C A L .  7 1  44e i 
6A( ,  71 448 b 
C S L  PX 470 1 
6 ~ + t  7 1  (110 2 
c r ~  t : w a  II 
C A L  7 1  4819 Z 
OTHER C A R  HEab~edM 
PgL&t TREE VLHmOBJ 
PtCRlbPLLhR YEHnOPJ 
T8ACT*tRAZL HEhBmBN 
OTHER GIDR TYPE L 
L1GHt T R U C K  TYPE b 
caw R ~ A R  END 
OTHLR 6 4 R  END 
Q Y H F R ,  G A R ,  V'I'BBB! e 
j30\JLTImPURBs P Y @ E  !+, 
OTHER C A R  HEAQrsPhf 
fl%HER C A R  M E ~ S I B ~ O ~ ~ N  
(IPHIR C A R  T Y P E  L 
OTHZR E A R  T Y P E  L 
8ZOW QEHsOBJ 
OTHER $ A @  TYPE '! 
ofbrfR. c a R  TYPE P 
TPICV@r@Ark TYPE P 
OTHER C B R  TYPE 7 
orn~w C A R  ~ Y P E  T
o o w a ~  esra T Y P E  Y 
%)THE8 P A R  T Y P E  f 
OTHER LA9 TYPE b 
O T H E R  C A R  T Y P E  O. 
OTHER C A R  'PVt k 
QTHCR C A R  TYPE b 
OTHER C A R  T Y P E  V; 
DTHZR C A R  TYPE t 
WUQR C A R  9V)E 'f 
OTHER C A R  WEAR ZbJD 
otweft c4a WEAR END 
OTHER C A R  R E A R  END 
OTHER C b R  REAR END 
otcre~  car W L A R  FND 
Q T H ~ R  C A R  TYPE L 
OTHER C A R  R % A 9  END 
OTHER C A R  TYPE % 
67H"I R A y f  TYPC T 
OtHOR Call TYPE L 
O ' F H % R .  C A R  T Y P E .  L 
Pf?AtT* ' fRAOL 8JBLb4fBL 
ort~itw C A W  R E A R  END 
QPHER C A R  WEAR END 
OTHER C A R  REhR EN0 
e v w w  C A R  R E A R  END 
OPHPR C A R  *PVPB 0 
ots4gw C A R  ?rapt! P 
8 r C N  vEH1.08 J 
OTHER C A R  8 ~ B L ~ 8 1 e ) E  
BPMeR C A R  %itB&e83191E 
(ITHER C A R  R e A R  EN0 
o t r ~ e ~  em- ~erlrll END 
T R A C T - T R A I L ,  w e  L 
OTHER C A R  o v e c  L 
b t ~ e k  C A R  R E A R  END 
O'?HfiR CAR REfiR BMb 
213 
VEH DQTmHS 
At8 REPORT W Q I  
s3 
81 
eJO H8 b01 024 
0 3  H8 ($@0 846 
epr ~8 aea  7a4 
0 1  HS 6d0 l a 4  
B$. H8 b498 785 
ag HS bBB 929 
e l  H8 680 786 
81 H8 600 786 





I 2  
et 
86 
BB Hb 688  986 
8 1  HQ 480  966 
a2 
a2 
88 H8 bB8 7%7 
0f HS 680 ?@l  
@ b  















h3l$ HQ 606 878 
B I 
B% 
@ t48 600 872 







@ I t  
01 
B 1 
a1 H$ 60@ 987 
88 H$ LBB 987 
C h f  ? I  496 
G A L  7 1  $80 
eaa, 7 1  SBR 
C I L  7 1  S I B  
Chb 11 528 
C A B  7S $219 
CWL 7 1  538 
G A L  7 1  $98 
e A 4  a1 rus 
CAI. 7a 558 
c r b  l a  558 
@ A l  71 568 
C b k  7l  568 
eAL 7 i  t w a  
SSAL T i  fBIahJ 
C A I ,  Ics9 
d r k  ne9 
CAh 1$l! 169 
c 4 e  7 l E  i s  
e r b  SIJ 
GJT BB, 
C!" 47 
C K T  ed 
G 3 T  48 
@St 49 
GI7 5 @  
19fT $1  
el: 9aT 
6x7 53 
G f t  93 
G t T  53  
61T $13  
6ZT 5% 
erv 56 
617 57  
Q%t 58 
GI0 9'9 
Gf? 4 P  
6 1 7  61 
Q f T  6 2  
'tlT'? &3 
$2'  b 4  
O j e f  $3": 
99'7 61 
69 
; j lZP  68 
G8'T 1 9  
G"d V @  
$it  9 1  
$ 7 7  7 2  
$ 1 7  y e  
$ I T  7'& 
6 : 8  '77 
4%$7 ?Q 
Ctgr T Q  
917 9 b  
POLer  TREE Y ~ H ( . Q B ~  
O'THclR C A R  R E A R  END 
OTHER C A Q  R E A R  gNB 
8HGY YEHnOBY 
B'I'HFR C A R  TVP& T 
a r ~ ~ p a  C A R  T Y P ~  T 
OTHEI;O GdR BOOEmQXDE 
O T H F ?  C A R  d!Bt@8fbf  
OTWER! C A R  T Y P E  q. 
6V#Zf?  E A R  YhhOabN 
QTHBR C A Q  HFADBON 
owes C A R  TYPE "P 
Q?W!@ C A R  TYPE L 
OTHER C A R  TYPE L 
O ' F H P R  C A R  T Y P E  L 
I i G W  SRUCN S f O E m l I O C  
OTNE?R C A R  SXD&*b!Dri 
OTHER C A R  T Y P E  L 
OTHER C A R  TYPE $ 
V A N  trcg t 
E T Q N  V E H H O & J  
Q t H E i l  C A R  T Y M  k 
OTHER C A R  H€?AB*ON 
13714ER CA"1 HELB*6N 
u t ~ e ~  C A B  H P A B ~ ~ M  
Y R A t T . 7 R A I L  HEADION 
kaPLEp VQPL VZTtc*OBJ 
PO!Ct TREE VFb-OEliJ 
OTHER C A R  PEAbaflf-4 
Ol'H%R C A R  HEAOmSN 
OWER C A R  T Y P E  L 
VAN TYPE L 
OTHER CAR I4BAbrBN 
POLE, TREE VEbf?tOBJ 
POLE6 PREE VllH~lQk!$ 
Y Y P l  L 
P Q f E r  TREE VLHmOISJ 
c r ~ e a  C A R  R ~ A R  E N D  
OTHER VtCI.08J 
e u g v e w  V E H ~ O B J  
O V Y d A  C A W  1S ltPllc8 1 bC 
OFHER C A R  R E A R  ~ N D  
OTHER C A R  MIEh6?ON 
G U A R D R A I L  HEAOwON 
SHALL POdT V C H s O l s J  
BWCR C A R  TYPE b 
GUARDRAIL  VFH?OBJ 
P O C L ~ f R D D  VEH?O@J 
PObEa?REe V C W m O P J  
FfYFR C A R  T Y P E  L 
VAN V V P C  L 
POLE r TREE VEHmQBJ 
OPHClR C A R  RELA PNO 
OVMEW C 4 R  HlfbbmPN 
OTHER C A R  HfAD*ON 
OTHER C A R  TYPE T 
214 
- ----. - - -- 
P R I M A R Y  

















1 d ~ P Y L W ~ S  
slll~~w;l 
t @ @ t F E # ~ l  
iil9@LYEMaa 
O t *P7f  Naf 
e s w g n ? l  








I Z Q F Z B M ~ ~  
$IB)akY Aldo!! 
I ~ @ Q P C # W ~ ~  
It$"CGLIJ?6 
o a m r a e w m 1  
r i a m e n ~ 4  
1 @PREN?B 



















VEH 0l)tnHb , 
a j 8  REPORT NO, 
TEAM CA8t VL!. 
NUMbqR NO, 
T 96 2 
T 04 1  
? q8 a 
Y 99 1  
7 99 8 
t t r a i e e  t 
T t b 9 1 0 I  7 
T ;)b@ 101 Q 
T % b 0 l B d  1 
a aee reo r 
t e b e t e s  0 
'1 148 104 i 
T abg i e o  r 
~ a b e l a s  I 
T a4e ses E 
T abe la4 t 
7 Oh0 t a b  4 
T Zbla t a t  8 
T ah@ ~8 t 
T 260 108 Z 
t t e 0  1 
t la9  L 
r i a e  5 
r a 6 e t i ~  I 
T t b B l l C P  2 
T 360 l i t  
T 86s i t t  e 
T  260 113 0 
T . l b @  i t 4  0 
T2bBl l9  0 
T a b e l 1 1 9  0 
t 2 b 8 1 2 t  0 
T Z ~ B  i s a  I 
T 240 1-91 i 
T a40 iro 3 
ff 49 1 1 
R 69 1  2 












R b 9 l S  8 
R 7b 1 I 
R t o  1 2 
R 1 0  a e 
R 70 J 0 
R 78 3 8 
R 78 b 8 
OTHER C A R  T Y P  
OTHER CCIR 810 
OTHCR C A R  8 l D  
ietntR C A R  Y Y P  
OTHER CAR TYP 
OTHER C A R  TYP 
OTHER C A R  TYP 
MOTBRCVCLI: 7YP 
otwtn C A R  T Y P  
OTHCR CAR TYP 
GROUND VPH 
OTHER C A R  RL  A 
QlULR CAR f l l h  
O t H W  C E R  T Y C  
otnr~ C A R  TYP 
OTHCR,  C A R  ~ a r  
T R l t  ? * I R A 1  L R L I  
O?hLR CAR TYP 
O lH l lR  CAR TVP 
O T H ~ R  C M  t Y I  
aynm C A R  HLA 
OTHLP C A R  H t A  
OTHER C A R  HEA 
OTHER C A R  TYP 
OTHER C A R  TYP 
P O l t s  TREE VPH 
P I E R r P I L L I R  VEH 
PIeRIQILCAR VLH 
BRfObC R A T L  VEH 
POLE, T R t €  VEH 
~ R O U N O  VBH 
ST TRUCK T Y C  
OTHER C A R  $10 
OTHER C A R  8 t D  
O T M R  C & R  HEA 
OTHER C A R  810 
OTHER C A R  b f b  
P O L B ~  TREE V ~ H  
POLE, TREE v r e ~  
PENCE VLH 
OTHER CAR T Y ?  
OTHER C A R  REA 
81GN VOH 
O T H W  V t H  
abreoa R A ~ L  V ~ H  
O?WltR C A R  R E A  
PTHtR C A R  RE A 
0T)ltR CAR R f A  
?bkt, TRLE V tH  
OROUNO V 9 W  
OTHER CAR TYP 
OfHeR CbR T Y P  
COLgr T RLe VPH 
o t n m  C A R  H E A  
EMBANKMENI VEH 
e n e r r r n n e N t  v t n  





i - T  








:re r DE 
! @ @ t O l t  
ImON 
:.blot 
:.s 1 DC: 
l b e ~  
lO#J 






' t N 0  
I END 









VLH b O T m H 8  




MfAH172  206 
w!AnZ72 2flQ 
k q X A H J t 2  a i l  
M % A # f ? a  217 
MIAMI72 Ze.2 
M Z A M f a k  213 
@IAMISZ 211 
M X A M Z t l  814 
nsansta.ars 
!dXANZ?Z-255 
VilXAM9t a t 5  
i4$+k4$72 as4 
p r a w  air; 
W I A M T 7 L  219 
MXAM'BtfZ 22al 
P X b # f 3 2  2889 
rataw:9;2) a2r 
M ! A Y X " Y  222 
r P i I A M X 7 2  208 
MIbiAf?# 224 
M t r n r f z  225 
vrAnl?a 223 
M % A M P ? P  226 
MZIBMPI2 229 
f l l a w a  a~; l t  
M X A M f 7 2  228 
~ ~ n ~ v i l  289 
PJBkHX72 329 
tglrwta 2 x 1  
M%AM%92 ZSB 
M I A M I 7 2  i?fJ 




M % A # I ? %  234 
n s h w n z  a35 
M $ b H S 9 2  235 
i i c ~ k ~ t l a  336 
n u u n  157 
w r n ~ t i l  238 
M ! A M $ t i ?  B S 8  
W ~ R M ~ P ~  238 
% J A M 3 7 2  2499 
n a ~ ~ 1 7 2  aua 
MJA*414&? 2U@ 
M I  733t3b 
$41 ? t S @ b  
MUlnFpb9m38 
luWF.69mf 8 
M W f  w49rS9 
HHtPm69*46 
Y#P?69*%9 
M H I ~ b 9 * 5 4  
OTHER C A R  TYPE $ 
O f H C R  CAR TYPE 7 
OTHER C a R  TYPE T 
QUARDRAOL VLHnOb9 
P O b % g  TREE V I E H P O ~ J  
OTHER C A R  91bBr101OE 
OTHER C A W  legrtpeaaro~ 
Z)Tbif!R C A R  TYPE L 
o~warr C A R  WYPZ L 
GROUND Vi!#-O8J 
O f  HER C A R  REAR LSuD 
OTHER C A R  R e & @  END 
OTHER C A R  RbAR ENB 
PPLEs TREE VEHrOBJ 
P O ~ E ,  YEEE v e ~ ~ o e a  
OYHEW YLMqOBJ 
arcsgw C A R  H C A Q ~ ~ O N  
(4 tYER C A R  WEAbsON 
C ~ L & @  PRESE vrwe)a~ 
vpaeynrPnIb T Y P E  L 
MOTt lQC'BOttE  HEARmQH 
~OTQkCCaCLC YWef P 
68dER C h R  TYPE "P 
OTHER C A P  T Y P E  P 
PEDtQTRlthN VEHrO8J 
OTHER C A R  SID1Ern111IOE 
G T H t 2  C A R  lli%QL*$f Or 
OTHER vaw~sess 
OTHER CPFZ TYPE L 
O f M E R  C A R  TYPE L 
o t ~ l t ~  C A R  rvee i, 
b t ~ e ~  C A R  T Y P E  b 
OTHER HEABrBN 
O P H O ~  C A R  Rersa END 
OTHER She% WEAR QND 
owew C A R  PVBL 4 
~ P H L R  C A R  T Y P E  T 
OTHER C A R  TYPE r 
QlPhCR $itR R E A R  END 
OTHER C A R  R E A R  ~ N I S  
CFBL89WIArJ VE#I.OBJ 
VEHmO@S P O L E f l R Z E  
07bER t A R  
OIWER CdR TYPE t 
bTBrQR dial? VBIvPt? L 
p%nm G I R  TYPE I. 
OTHER CBR TYPE & 
arHeca C A R  T Y P E  t 
OTHER CAR TYPE T 
OTHER CAR TYPE Y 
OTHER C A R  HEAD-ON 
OTHER CAR HeAOopN 
OTHER C A R  HEAOWON 
P ~ L E ~  TREE v r n ~ o a a  
blDPCW V E H ~ O $ J  
OTt4OR C b R  HebOmON 
217 
P R I M A R Y  
C B C I W D I  
B2nRPB9kml  
@t.PB&iP@i 
~ B . & Y V W ~ ! b  
1 BaFLBH(p4 
l Z*SadEH?4 
f l w D r V % ~ i * Q  




t f wFYEWr2 
ar5mevewes 
8 !@(P'ftdm3 
i? B wRCAHu4 
1 0 * L Y A H ? S  
i ! l t h T Y i G A m S  
11 %*FVA#*6 
BdbeFtEiUq2 
f 84 ,PANm3 
CJtmFDtka4 
P % m F C E N * l  
e$*RZEweS 
"n*FDE#-l 
@2-RV 'kH-S  




1 4 a L Z A W m 3  
f 1aFYEW.f 
g l t ~ F O P U ~ 1  
R P I 4 , D A W ~ B  
I krPbEE.6 
! Z * Q Y L w m 4  
BbmFJREWa3 
02~RPAWaS 
B B s R P A W m b r  
$ ~ ~ F B A W m 8  
Qt*pRBBm3 
@ 7 * 8 i E L m f  
i Z w $ W G N a l  
B O ~ P R E N * , 3  
e z w P D M $ i ~  I 










B B s X Q A B m  J 
B P Q P Z A W - ~  
B l r C i l Y a J = L  
VEH 
AX8 

















Q O  
IQ 
























Q E t  





e l  








H M P a b 9 . 5 9  
MMF?b9r38 
MMFrb9*59 
MMFof e m  1 
b l W r 7 B w a  
WMP 70 3 
MMf m7QlmB4 
Mwf?TB*BS 
M t 4 F ~ ? @ d J b  
M H F ~ 7 + @ 7  
MMP*)@aBB 
MMFntlgrlpl 







M M P l V B *  
H M F l ? B m 3 9  
M M F a T B a  19 
M Y I  7 1  3 
M M F  7 1  3 
MFC '71 4 
NMP f l  $ 
HMP 88  7 
M M P  71 B 
n w  "I 9 
M H P  7 0  tR, 
MHF 7 1  r i  
MMC 7 1  12 
MMP 7 1  13 
MHP 71  1 4  
m e  t !  n5 
MMr; T b  15 
VMF; 7 1  16 
##P ' 4 8  17' 
M M P  t f ,  38 
MMF 7 1  19 
1UPMC 9 1  28 
n w l  t ~2 
M M F  9 %  2s 
t"rMik 7 1  24  
M M F  7 I Bt5 
M M F  7 1  24 
MrJC tX ?b 
HCF 7 1  27 
NMF '?I ge 
MIjj18 71  89 
qwF 78  1318 
MPP' 71  $ 1  
MvP 71  32  
V M F  7 2  3 
EvrwPlnOe~ t
UNM 01 
QTHER C A R  He A b O N  
OTHFR VEH*ObJ 
8XON VI!H*QBJ 
E P ( t ) A N K M E N T  V E H ~ O S J  
POLEr TREE '4LHeOCIJ 
D I T C H  VEH?OIJ 
PQbEr TREE VLHaOPJ 
OTHER C A R  HEAP*ON 
OUARDRCIIL VEHnbdJ 
P O C t t  T R t E  VL~l rBOJ 
GROUND VBIHrO6J 
OTHER C 4 R  T y p e  4 
OTHER C A R  VYpk L 
OTHER VEHaOBJ 
hBUTMENT VEHrOBS 
BOLE, TREE VtHmObJ 
CULVERT VEHlaOEJ 
L IGHT TRUCN TYPC b 
OTHER C A W  TYPE L 
OTHER C A R  TYPE I, 
OTHER C A R  TYPE' L 
OTHER C A R  ltvae 5 
OTHER C A R  H E A D ~ O N  
OTHER C A R  nEhQ.0~ 
GROUND VEHeObJ 
[L AGN VStrsOBJ 
P ~ L E ,  TREE V(EHI?IOBJ 
ENbbNKMENT VEHaOBJ 
BOLE, TREE YEHtO0J 
P p C E  VLH*OBJ 
FQLZF TREE V C H m O 8 J  
b%O$Er T R E %  VgHmOBJ 
PtlsiEt TREE VEH?O@J 
OTHER V E H m O I J  
OTHER C A R  TYPE t 
OYHEA G A R  T Y P E  P 
B l l I L Q I N G  VECl*OlJ 
POL!lt TREE VEtbOAJ 
QROUNb VCHmQBJ 
PlER,PfLbAR VeH@ObJ 
OTH$R C A R  81DE.6TDE 
M b T O R C Y C l k  OTHER 
P4LCr 'TREE VEHaO8J 
FENCE VLH.IOBJ 
G U A R D R A I L  VEH*OB J 
OTHER C A R  REAR END 
OTHER C A R  REAR END 
O J B l t l H  VEHrnOBJ 
BOLEr t R E e  VEH*OBJ 
GUARDRAIL VEH*ObJ 
EMBANKMENT ? Y P g  7 
OTHER C A R  T Y P E  T 
GROUND VEH.OBJ 
T R A C T m T R A I b  REAR eNb 
OTMCR VEH.OCJJ 
OTHER C A R  TYPE L 
2 1 8  
VEH BOTrHQ 

























U N M  a6 






u N n  $3 
UNM $ 4  
uNn SQ 
UNM 39 














UNM 7d  




u m  73 





O I H C R  C A R  
QUARDRAZL 
OTHER C A R  
IrNtWAL*l)lG 
EMDANKMLNP 
ofnta  C A R  
bRXOOC R A I L  
O'lHLR C A R  
oynra t A R  
C O L E ,  TREE 
~t?IbUt  R A I L  
o v a #  C M  
OTMCR C A R  
otuaR enR 
8RIP9t R A I L  
OTHER CAR 
OTHER C A R  
OTHER C A R  
 H HER CAR 
r b ~ a ,  m a r  
OTHER C A R  
OTHER CAR 
PdLtt  T R t E  
OTHER C A R  
o tneR C A R  
oTnrR C A R  
OTHER C A R  
O T H l R  C A R  
t R A C t m 7 R A I L  
O T W R  CAR 
OTHER CAR 
a w a  C A R  
OTHLR C A R  
OTHER C A R  
DYHER C 4 R  
POLE, t R t e  
O T H t R  C A W  
O t H t R  C A R  
C A R  
OTHER C A R  
QTHtlr CAR 
OTHER C A R  
O Y H t R  CAR 
O T H L R  C A R  
oowen C E R  
WOTORCYCLL 
o y n n  C A R  
OTHER C A R  
O t M R  CAR 
oIntlr c r u  




v ~ n k o s ~  
TYPE L 
$lOlt~8IDE 
R t A n  END 
REAR EN0 
VLHmOIIJ 












v l inrow 





T V f t  f 
w e  I,





aerrr w a  
T Y P E  t 
TYPe L 
TYPE L 
t Y P f  L 
VEHaOBJ 
R E A R  END 





w e  T
81DL-81DE 








- . ln  
VCH DOTrtrS 
A REPORT NO; 
0 i  I48 600 093 
07 H8 600 094 
01 MS be0 095 
0 3  H8 be0 as!! 
H8 bB0 096 
0 1  HS 680 897 
04 H I  600 1 4 q  
0g H8 608 158 
H8 bBB 736 
01 H6 b0@ 237 
08 H a  be0 238 
ee ns baa c*;9 
es HS (roe ZUB 
08 HS 680 a Y I  
as HI be@ 242 
03 H8 be0  a43 
a i  HS 30s 
08 H S  680 305 
07 H I  CBB JB6 
02 HS 690 307 
B Z  HS 600 381 
08 H8 608 308 
82 HS 688 3819 
01 H8 686 318 
0s ~8 600 3a1 
s t  Ha be@ trJl 
01 HI) 686 SIP 
01 H8 680 342 
00 H8 480 514  
03 llrs 6BB 433 
06 HI) BBB 433 
IDS! H $  be0 434 
02 HS be0 435 
$1 HS be0 436 
04 H$ 600 456 
81 
0 t  
01 HIB bdB 8818 
81 H8 680  888 
05 HS 6pJB 881 
01 
B l  
$1 Hb bBB 7 8 9  
el n s b a e t 8 9  
H$ b@8 629  
62 HS 600 8 2 9  
00 HII  608 7 9 0  
e l  
a# 
00 
$9 H8 b00 7 7 3  
e l  H$ bola 773 
87 H8 400 830 
01 ntr sea 774 
08 H3 686 774 






UNM 7 7  
uNn t t  
VMW 74  
UNY 78 
UWM 7 9  
UNM 80 
UNM 81 
UNM 81  






0 8 U  2 
osu 3 
O W  4 




0 8 U  11 
OBU $ 2  
O8U 13 




O W  28 
ObU i?i! 











asu 51  
493U 53 
R P H  d 
R T I  2 
arr 4 
a t 1  s 
QVt 6 
R T X  6 
RgfI '7 
Rtt  B 
O T H E R  C I R  
O T H t R  CAR 
07HeR C A R  
OTHER C A R  
OtHkR CAR 
OTHER C A R  , 
otnga C A R  
osrew C A R  
4YHCR C A R  
t R A C T m T R A 1 1  
G V A R D R b l L  
OtHEP CAR 
OTHER C A R  
IFPACT ATTN 
POLE, TREE 
OTHkR C A R  
OTHtR C A R  
OTHER C A R  
OTHLR C 4 R  
OTHER C I R  
O T H E R  CAR 
GROUkO 
OTHER C A R  
OTHLR CAR 
OTHER C A R  
POLEt T R E E  
OTHlSCl CAR 
O T t l e R  C A R  
LlrtGL T R U C K  
?OLE, TREE 
OTHLR C A R  
OTHER CAR 
otneR C A R  
OTHER C A R  
OTHLR C A R  
d I G N  
OTHER C A R  
T R A I N 8  B U I  
G U A R D R A I L  
OthCR C A R  
T R A C T a T R A I L  
POLL! TREE 
o t n m  C A R  
OTHER C A @  
o t t c n  
OtHER CAR 
VAN 
D I T C H  
OTHLR C A R  
OYMhR C A R  
97  T R U C K  
O T H E R  C A R  
OTHER CAR 
$ Y  TRUCK 
TRAXNt  BUS 
T Y P I  f 
tvrt T 
R E A R  LN~)  
Rerrr ENO 









V L H t O b J  
TYPL 7 
V C H m O I I I J  






V I H m O I J  






~ X D ~ ~ ~ X O L  
V P H m O B J  














Y L H m O O J  
TYPE T 
r v f  t 
VtH*QbJ 
atrrr ?NO 
t y p e  1 




t y p e  L 
220  
na b00 487 
Hb 61111 839 
HI bee 839 
Hb b11@ 814 
I48 608 9Oa 
ub- 60s o c i  
)I8 b40 ( I t 5  
n8 bee 436 
R f I  9 B 
R l ' f  OrGl 8 
fftr E f  0 
8 t r  O Y  Q 
R P I  i d  8 
R l f  14 b 
RtI 17  Is 
3TS 18 B 
a71 i o  t~ 
QOl BP a 
wa a1 i 
k P I  ad 2 
n ? ~ ,  31; 8 
Rl'% % I  I 
Rf8 P$ BI 
rprx $7 8 
~ t e  a s  e 
R ? %  29 B 
RPl I@ Q 
wta sz g 
Rill 48  I% 
a 7 1  ~5 49 s 
4 P l  @@!I 49 ia 
ir7x ass 51 1 
R I X  89% 11 Pe 
R?! @95 gg Y 
RTi; 6199 st 2 
R " B  I99 54 li] 
~ a z  o95 ~b 1 
Atl 6895 56 2 
R % X  Q95 $7 91 
I??$  @95 913 % 
Rtl PD9S 59 e 
R t X  $95 4@ 1 
rpprr 6995 b @  2 
R T !  895 6 $  8 
R T l  '895 62 $ 
RII BV5  44 0 
R T X  895 45 1 
R T X  69s 615 2 
WTZt (BqS 68  @ 
R V %  %9l( 47  0 
R T l  095 b9 4 
R T t  095 69 $2 
R T I  895 TBI I 
Atf 899 ?@ Z 
R f !  @99 71 i 
R T X  e95  v i  II  
WT2 0 0 s  72 B 
R t %  81)5 Of Q 
R t f  099 74 8 
R B I  095 75s 0 
R T X  895 75 % 
R9P ( 9 3  15 3 T 
W l 1  895 76 1 
RPX 094 Pb 2 
o i ~ t n  
OTHER C A R  
EIVHgR C A R  
$MALL P66P 
D % t f f #  
DlT l tW 
D I T C H  
OfnecP C A R  
8THCR C A R  
o?yngltu eRslR 
OfREQ C A R  
OTHeR C A R  
B W A G P w V R A I C  
1 R A f  No 6U8 
CLILYERY 
P n r E N  
OTWCR C A R  





OTHER C C R  
at#&rg C A R  
e?naq 
OTHER C A R  
DTdLW E 4 R  
CH@ANKMEUt 
orngfi C A W  




OTHER C A W  
O T # @ R  C A R  
O T W R  G A R  
8 7  T R U C K  
P6L&r PIPIEQ 
otwta C r R  
o t n m  C A R  
b0T6# 
0 3 1 4 ~ ~  crP
OPHLR C A R  
o a H m  C A R  
o w t 3  E A R  
OTHER C A R  
07C)ltW CAR 
o'rnm C A R  
E ~ B a N r n i p f  
QbTORCYe$ll  
POLEcT RhE 
WHEW C A R  
OTHER C A R  
o w t a  C A R  
otHaW C ~ R  
BTHkR C A R  
2 2  
t e rM  crae  
NUMLltra 
B P I  095 ?7 
R T I  899 76 
R 7 I  I 9 9  710 
R T I  095 7 9  
R T f  B)qS Bd 
R T S  095 8B 
R O I  993 81 
wrt 0941 a j  
R T I  @a)$  8 9  
R 9 1  a95 8 2  
R T I  895 83 
RtI BPS 83 
R b I  4 3  
R A H  46 
RAiD 49 b b  
wa1 QS 66 
RPI t !  
R e x  a t  
RAlr  86 
R A t  82  
R l f  8 3  
!?A1 8 3  
R A I  84 
w a I  a7  
R h 1  89 
R A I  99 
R l n  t e g  
R A ] I  it86 
R A f  851b 
R A X  % @ 7  
a u  l e t  
R A X  la? 
R A l  118 
RII 191 
R A %  111 
Rkif 119 
R A I  112 
R l f  l a 3  
R A I  l l b  
R A X  l i b  
PA1 I t ? '  
R a z  9 1 7  
R A I  aas 
R 4 f  819 
R A I  $08 
R A E  li?0 
R A I  rgra 
R A l  Oh3 
w r 1  335 
R A f  O l D Q  
R A l  $ E J  
R A f  Lltb 
R A T  107 
R A X  $ 2 7  
R l X  8ZB 
CIA1 131 
P l t R l l t  
ObdECP CONlr 16. 
CONBACBFb URAT I O N  
O J T C H  VhHrO8f 
POLE, TREE VCHsOBJ 
O T M & R  C A R  R E A R  END 
07WER C A R  REAR eNb 
0tMt.R C A R  NEAR END 
O?HfR C A R *  R E A R  !?NO 
L I G H T  V R V C R  HEADION 
~ T H L Q  C A R  H E A O ~ O N  
QTHRR C A R  TYPE 7 
OTHER CAW PVPL O 
OTHER C A R  t Y P ~  T 
OTHER f b B  tYP& C 
OTHER C A R  TYPE L 
OTHER C A R  I l E A b m O N  
OTHER C A R  TYPE L 
OTHER C A R  T Y P E  L 
O t # f R  C A R  S I O E ~ S I D E  
O T H E R  C A R  T Y P O  b, 
G'!'i.r!?R CAR t 
OTHER C A R  HEAQmON 
OTHER C A R  naA80pN 
Q t M R  C A R  HEAbeON 
Q'!)r&A C A R  H E A O m O N  
O T H E R  C A R  HEABI .~N 
P X E R P P I L L A R  VEHpQOJ 
P Q k E p T A E t  VlNaOBJ 
PQkbs T R E E  VSfHaOBJ 
OTHER C A " ~  TYPE T 
O T H E R  C A R  T Y P ~  T 
OlcciER C A R  H E A O ~ ~ N  
OTHER F A R  HLAD*ON 
OTHER C69 REAR END 
OTHER C A R  Y Y P ~  s 
Q T H f R  C A R  TYPE T 
OTHER C A R  TYPL P 
atcl~rr C ~ R  t v c e  L 
O B H ~ R  C A R  T Y P ~  L 
PENCE VEHrOBJ 
OTHER C A R  ??'P!! !' 
QTHFR C A R  TYPE T 
V A N  TYPE L 
OTHER C A W  'TYPE L, 
OTHER C A R  t Y P t  b 
LIGHT T R U C K  w e  L 
G U A R D R A I L  VEHyOBJ 
O U A R D R A l L  VtrHmObJ 
OTHER C A R  T Y P a  I 
OTHER C A R  REAR LNP 
O T H t R  C A R  W A R  EN0 
OTHER C A R  R E A R  END 
OTHER C A R  REAR END 
Pabkr T A l l €  V ~ H O O # J  
O T H E R  C A R  R E A R  LND 
OTHER C A R  REAR f N D  
O t H l R  C A R  TYPE f 




$ REPORT ~ b ;  
I HID 606 739 
I na be0 tts 
I H I  600 790 
I wrs bee tra 
V 8 C  T I  t5 
UlSC T t  14 
uac t i  1s 
U I C  7 1  15' 
U 8 C  71 16 



















uac z t  
U8C 27 
u ~ c  za
UQC aa 
U ~ C  2e




O f H t R  CAR 
OtHPR C A R  
atntR C A R  
OTHER C A R  
OTHtIQ C A R  
OtHLR CAR 
87 SRUClr 
OTHER C A R  
OTHLR C A R  
otnarr C A R  
OTHER CAR 
OTHLR CAR 
O t H t R  CAR 
OTHCR CAR 
OTHlR CAP 
OTHER C A R  
OTHER CAR 
or neR 
S T  TRUCK 
O t M R  CAR 




OTHER C A R  
OTHLR CAR 




ofntR C A R  
OTHER C A R  
OTHPR C 4 R  
OTHCR C A R  
OTHER C A R  
OTHER CAR 
OTHER C A R  
P f H t R  C A R  
PIHER C A R  
orwarr CIR 
OTHER CAR 
O T H t R  CAR 
otncR C A R  
o f n v ,  C ~ R  
MOTbRCYCLL 
OTHER C A R  
OTHER CAR 
OTHER 
O t H r R  CAR 
O T H t R  C A R  
OTHER C A R  
otnaR erR 
OTHER C I R  
OTHER C A R  
OTHCR CAR 
TYPE i 
8 %  DCtm$XOt 
I I D L ~ ~ Z O ~  
TYPE L 
type  c 
TVPll '7 
TYPE T 
I l D E ~ l l D C I  
t YPE T 
t ype  T 



















r v p r  T 
tvrr T 
Rerft END 
R E h R  CNB 











Y W C  L 
ROAR EN0 
R L I R  END 
t y p e  L 
VEN-O8J 




RLAR t N b  
RCAR t N 0  
R e A R  t N 0  
n n -  


















e i  
01 
82 H8 400 748 
cri 








d l  
$9 
$3 
81 Hb 600 962 
$1 HS 680 962 
01 H8 606 943 
ea HI bee 943 
81 HOIbae961 
01 HS CaOl 961 
la3 H8 bQ18 900 
o t   HI^ b ~ l e  oea 
81  H8 406 9 a i  
@ I  Hd 606 981 






B e  
at, 
e l  
e l  
0 I 
UdC a9 
USC 3 1  
uuc 72 ra 





U I C  72 34 
USC 7 Z  Sb 
U6C 72 38 
u8e 39 
UsC 48 
UOC 13 4 
usc '73 5 
U8C 73 20 
U8C t f  ae 
an1 3 001 
SRI o eeo 
b@X 2 88) 
8 R 1 2  @a6 
$882 084 
8R1 2 887 
8R1 7 B e ?  
m r n e a a b  
8 R  I-aWt 
FlR1.00109 
1 ) ~ t - e @ i 2  
rRr.eaE@ 
6 ~ 8 - o e a i  






rru a t g  
Q V  
bu are 
au @l%r 
8V 011  
d U  811 
QU 
8U B t L  
SU Blf 
I U  804 
a U  815 
su e a i  






S V  PSI 
3U Or38 
O T H E R  C A R  R!!h 
OTHER V L ~  
OTHER CAR TyP 
OTHER C A R  TYP 
OtHeR C A R  H f h  
O T f l l H  C A R  HLI  
F ~ H C E  V ~ H  
GUARbff Af L VEH 
OTHER C A R  TYp 
OTHER EAR T Y P  
M O T O R C Y C L E  M u  
POLPI T R t E  vLH 
GUhRORA 11 810 
OTHCR CAR HCA 
OTHER C A R  $ I D  
OTHER CAR TYP 
OTHllR C C R  TYP 
P ~ L E , T R E ~  VEH 
OTHER C A R  RL A 
O T H t R  C A R  R L A  
OTHER C A R  T Y ?  
OTHER. C A R ,  T Y P  
n o t ' o ~ ~ r t e r :  tY? 
MQTORCVCLIE TYP 
OTHQU C A R  RCA 
OTHER C A R  R E  A 
POL&? T R ~  c v e ~  
EM8ANUMeN t VlEH 
P D l l l t  TREE VEH 
OTHeR C 4 R  RLEA 
O t H t R  C I R  R C ~  
PfOC8TRTAN VeH 
CtOTbRCYtL!! HLA 
B V A R D R A I L  H E A  
OTHtR C A R  HEA 
MOPORCY CLE n t h  
OTHER C A R  H C I  
OTHER C A R  810 
OTHER C A R  nab 
PTHER C A R  HLA 
OTHER CAR t Y ?  
OlHl lR C A R  TYP 
OTHER C A R  H t h  
OTYtR C 6 R  Mi4 
OUARDRAIL VEH 
O T V ~ C R  V?H 
PENCE VLH 
O'IHIIR e r ~  n u  
OTHER C A R  ner 
OTHOR C A R  Rar 
O T H E R  C 4 R  RIEA 
?tOfbtR!AN V f H  
TRACT*tRAXL b i D  
OTHtR V8H 


























I(# bee tic 
H I  b U  @gS 
no @Cl# v110 
nl) w e  t l b  
I48 6@ei 'qe 4 0 
ns bee rwP 
nb +se 89s 
H8 480 894 
~t t i e  t i c  
ru @a4  





@ V  raM 
Q U  @3$s 
4U 149 
su a41 








8 W i S  I=b9(8'5 
%WR%a00116 
@Mkl*b9BFd 
8 W R I m 4 9 b B  
I IWRZaBIX I 
%IWR!a69I1E 
BWR t o 1 9 j Z  
dWWEmBBX3 
81tJwll 49x4 













~ ~ a q s t e a 9  
~ ~ a $ a 9 r a a o  
arwwtali 
IwRx@l018 
8#lrlf*Z% t 3  
JWRtw9@$4 
w a w e i T  
8~SPOrlBl8 
a w R w e l e  
@#WJs70i9 
8 W R f  @?b19 
IbRP*P8208 




o t n m  e r a  
Of H l f t  & Af f  
a y  YRUCK 
BYHCIR CAW 
OTHPR C A R  
orntR errP 
otn ta  
I teNP muew 
87' T R U C K  
O iHhR C A R  
OTHER C A R  
QTHgR C A R  
O'THEFZ ChR 
PBbt, ?WEE 
UI'H!!a C b 9  
OPPlEk C b Q  
P o l f i e  t@fF, 
O t H Z W  C A R  
80HEff C A R  
POLL8 TREE 
Q Y w e f t  caw 
C I R  
P l E B r ~ ~ L L h W  
k f G @ T  TRUCK 
B t H e R  C A R  
G U A R B R A I L  
OTHER C P R  
OTHER cpa  
OtHBR C A R  
BTHIEP 
o w f a  C A R  
e a R  
OTHER C A R  
9OHeR ChR 
OTHER C A R  
OTHER E A R  
81FiJ  
GROaONb 
OTHER C A R  
otweft e m  
oawre cafi  
OTHER C A R  
POL%, TREE 
BROlsNb 
GU 4 R O R  A 1 & 
$ltPIN 
Q U A R Q R A f  L 
~ W B A N H W ~ N P  
OPH&R C A R  




OTHER C A R  
otnaR C A R  
OTHER C A R  
8rDesblbE 
(LPDE*BfbE 




V Y P t  e 
$YDIs@fbE 
R E A R  END 














H L A b O N  
HeraroN 
ol%fM*QBJ 
V Y @ %  P 
yrrt t 
$,Y%JBf@d ID€ 
$ % D t ~ Q Z D E  
RE48 END 
e t a #  END 






















b S D ~ ~ $ I D &  
TYPE $ 
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P R I M A R Y  
coe4vsI 
$1 H8 bB@ 849 
BB I48 688 648 
83 NS b@G3 9A4 
d89 H8 BbiB 904 









a t  w $  e?j@ FBC@ 
el  Ha; bn@ @b2 
as ~s 6ae e3a 
BB bas BIZ@ %33 
$ %  ws &cia t B S  
t?lS HlfS k@# PI3 
136 88 6@6 O)fb 
aaa HS lee, 
01 148 Q B B  184 
sg w8 gsra rirarrr 
08 He be@ 185 
t94 H t i  b@(d 805 
all H I  603 023 
458 H$ bag i b 6  
$@ M$ $f3@ 1@6 
iei ws gae 847 
rPl@ M8 ba)B 2117 
ee ws hela 189 
Of  H$ bB0 189 
8s H 8 6 @ @ 1 9 2  
ea ~s b e s  if;, 
esar MOP $dB 110 
64 Hb b @ @  1 j 9  
@ Z  HS b(WP 191 
a! H I  BB@ 953 
OQI U S B 1 0 i 8 2  
81  448 IljD 
B i  H S $ B I % 1 3  
@ S  H B b G M 1 9 3  
@2 148 6891 054 
a) Y $  ti&?@ 248 
8 %  dis ha%% 849 
ez  H a  see rss 
$ 8  HS 668 1Sb 
$2 HS 688 350 
a 2  148 bsca r 9 ~  
tie nra b ~ % a  gt 
rSl MSbSr%%!!l 
9 )  HQ b@@ 2$2 
ee na see 252 
09 Op H d C @ % i ! 3  NS a!3 
erl H$ b @ @  894 
T E A M  u s e  
NUMBER 
OTHER C A R  
BBWtR C 4 R  
OtHLR C A R  
otHea C A R  
P ! E ~ , e l L L A R  
mouvJa 
T R A p t - t R C I b  
MQV3RGYCi ,E  
dtt4PR CAR 
QTHLR C A R  
OTHER C A R  
Q f H t R  Z L R  
O T H E R  C A W  
Dk,4A@P~Atb 
O T H t R  C A R  
OTHER C L R  
OTWEP caFi 
O T H E R  EAR 
OTHER C A R  
OTHER C A R  
atHeCla C A R  
Q Y t i t R  C A R  
OTHER C A R  
o tHea  eAp 
OTHER C A R  
D'THbiR C A R  
OTHER C A R  
OTHER C A R  
8 0 Q N  
OTHER C A R  
a w t R  
OYHBR CAR 
OTHER C A R  
OTHER C A R  
BTM!R CAR 
ew o t r w  
OTHER C A W  
stnew C A R  
BfHER CsiR 
a w w  C n R  
8 f  '!RUE# 
QTHEfl C A W  
QYWLP C A R  
CYKER ClaR 
O P M 6 R  C A R  
OTHER C C R  




OTHCIR C A R  
o t n m  C A R  
QTHLW C A R  
OTHER C A R  
O t H t R  C A R  
O T H t R  CIR 
t r p s  L 
8lrDt*81D€ 




















P Y f B  L 
T Y P O .  l. 
HEAC)*ON 
Hlb ABsON 
H E A b f J N  




T V S t  Y 
tYPF I' 
T Y P t  t 
trrt T 
VenmBsl 
r w e  L 
TYPE L , 
REAR $NO 
FItAFD PNO 




n t c o m 0 t ~  
R l t i R  CNO 
REAR eNb 
t Y P t '  T 
v r e n q u  
#€it QmON 
t Y P t  L 










6 l @  7b9 
bar l?Q 
be0 I f 0  














t i 6 7  
7168 
7 t b 8  
716) 
7 170 
l i tr 
t171 
OTHtR C A R  
O T H I R  ,CLR 
P ~ L L ,  11~1 
PfHCR C A R  
ofnarr trfi 
W L t r  tMt 
OTHCR CAR 
otnen carr 
O T H E R  C A R  
OTHCff  C A R  
L I G H T  TRUCK 
o T n m  C A R  
@RID61 R A I L  
T B A C T m T R A I L  
OlHetR C A R  
QTH(IR C A R  
T R A t N , B U S  
11 i ~ u c l c  
OTHER C A R  
atnarr c r R  
O f H O R  C A R  
ftenr TRUCK 




POLtr  TRELS 
OTHER C A R  
O T H t R  C A R  
O T H e R  C A R  
brent TRUCK 
OTHER C A R  
L I B H T  T R U C K  
O T H E R  C A R  
OTHFR C A R  
D I T C H  
lROUN0 
otntrr C A R  
otneB C A R  
otnrR CAR 
o w e R  CIR 
OfHBR CLR 
Of HLR C A R  
OfHLR CCiR 
OtHCtR CdR 
T R A C 7 w t R A I L  
PTHLR C A R  
OTHER C A R  
otncrr caR 
OTHCR. ChR 
T R A C t * ? R A I L  
O T H E R  C A R  
O T H Z R  C A R  
OTHER C A R  
OTHLR C A R  
CONFf $a 
U R A T I O N  
RLAR E N D  
R E A ~  END 
V L H * O B J  
rrcr L 
t V P I  L 
VtH.01113 
H E A O ~ O N  
n8ro.b~ 
t Y P L  1 
T Y P t  L 
T Y P E  T 
T Y P L  T 
V iEHmObJ  
H E A o m p r J  
H L A D m p N  
W t A O m O N  
rrrr T 
d I O E ~ l I D I !  
TYPL L 
T Y P E  L 
T V C l l  1 
RLAR tND 
REAR t N b  
TYPE L 
ryre: t 
8f  O E * I ) I D E  
8!Ol~lIOE 
VEH*OBJ  
H L A D m Q N  
H l  A b O N  
WLAOmflN 
H l A b a O N  
tvrt L 
T Y P E  L 
R L A R  LND 




T y p e  T 
T Y P t  T 
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T Y P t  t 
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HS 480 711 
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Nlr bee 465 
H9 bB0 964 
I48 bB0 Ub? 

APPENDIX F 
DOT-HS REPORT NUMBER CROSS I N D E X  
This  c r o s s  index c o n t a i n s  one e n t r y  f o r  each MDAI team 
a c c i d e n t  r e p o r t  number w i t h  a  r ecorded  DOT-HS r e p o r t  number. 
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GIT Su 
n S U 4 
G I 7  49 
E41-697@81 
5 b  
R T J  5 
GIT U 7  
R T I  7 
U T A H  ~ 4 f l j - 6 9  
R t T  6 
G I 1  U P  
H T J  ? 
P T I  4 
G I T  4 6  
GIT 53 
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n S i j  II 
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S w R I r h 9 H 3  
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LJTAH W P S - b Q  
OSI1 2 
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I I N M  ( 4 1  
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O S I l  3 
UC 8520 
U C  1@9@D 
UC 1 1 4 3 D  
I r C  1 1  620 
V U D  2 1  
MVh 28  
U T A H  095-69  
M1*697411292 
W V D  23  
S e I - P e w  
Sf4 J-(l@87 
MVt '  2 2  
UC lrnC13U 
R T X  a 
GI? 5 2  
G I 7  5 0  
IJC 1 l 8 3 D  
MCRb92 
P T I  R 
MCRb93 
G l T  59  
C l T  58  
G I T  57 
S R J - P O P I 6  
G I T  b 4  
LIC IW230 
GI?' A 5  
M C R  6 9  1 
M V t l  24 
" V D  ? 5  
M V D  7 6  
M U D  2 7  
r v g  2 9  
tW\/r) 314 
G I T  6 3  






YI -b97f l@R 
WI-697C123 
1IhllA 012 
I l N Y  P 3  
I lNM PU 
1lhM Dl6 
LJ t4 H rJ 7 
R T I  1 k j  
R T I  I I  
R T J  1 3  
R T I  1 4  
S W R I m 6 9 8 5  
JNRl-6998 
S W R X * 6 9 i i !  





ns b s a  u l n  
HS bBP O i l  
HS 608 412 
H$ 40fl  413 
ns m a  414 
HS b0fl 415 
HS b8B 417 
HQ bB0 418 
H 3  608 419 
HS 6@@ 4 2 1  
HS bBM 422 
HQ blr)(d 423 
HS 69'3 424 
HS b@P, 425 
HS 6GlM 426 
HS b@P) 427 
HQ bMU 428 
HS bBP1 430 
HS 6BP1 4 3 1  
H3 6Ufl 433 
HS b(ilB, 4311 
HS bra@ 435 
HS bOla 436 
HQ bB8  437 
HQ 6PB 438 
HS blE8 439 
HQ b o a  44Fn 
HS bBP 441 
kS bQO 442 
HQ 6Bfl 452 
HS 6 U P  453 
tl9 64fl 454 
HQ 6(drZI 4 5 5  
HQ b0Ol US4 
HS bHfl 458 
HS 6@(1 459 
HS 6 0 @  46E 
HS hW!7 461 
HS 69)P 462 
HIS &UP 463 
HS b0fl  464 
Hs 6ldP 465 
HS 601P 466 
HS 6@fl 467 
HS 6 8 6  7 U V  
h9 6011 786 
HS 6VlP 7P7 
HS 61dP 7U8 
HS 6 R M  789 
HS 6 B P  710 
H?4 6(dB 7 1 1  
hS 7 1 2  
Id$  6 @ @  7 1 3  
Ha  6 @ e  7 l U  
HQ 6B'J 715 
HS 6Bw 717 
HS b a g  718 
HS 719 
HS bHP 72P 
14s bdtl 721  
CAL-76-69A 
CAL=7@-7@R 
C A L * 7 1 6 m 7 1 8  
CAL-7011728 
CAL-flJ-73R 
C A L ~ 7 0 * 7 4 8  
CAL-?@*0313 
G I T  72 
G I T  7 4  
GI7 7 6  
G Z T  7 7  
61T 79 
WCR 7 d  A 











O S l I  9 
esu 12  
R T I  19 
R T I  2 4  
R T I  5 2  
SRI-@MOl 
SUrRI-7@23 
9 k R I - 7 0 2 5  
SNRI=7f l26 
SWR 1-7027 
S W R I - ~ P ~ ~ ~  
$MR1*7@32 





UTAH d l 1  7fl 
UTAH @12*7F~ 
I I T A H  f413-7R 
SU g 3 1  
S N R I  7165  
3 f i R I  7166  
S ~ R I  7 i b e  
3wRI 7 1 7 1  
S N R I  7173  
S N R I  7174 
S k R I  7175  
S w R l  7176  
S W R I  7178 
SNRI  7 1 6 3  
S l J R I  718b  
S w R I  7168  
S W R I  7191  
CB7811A7114 
CAL 7 1  3R 235  
C A L  7 1  6R 
CAL 7 1  13Fi 
CAL 7 1  i 4 B  
C A I ,  7 1  168 
C A L  7 1  279 
CALw7C+-308 
R A T  4 3  
S V R I  7159 
S k R I  7153 
S w R I  7 1 5 4  
SriPI 7155 
S W W I  7156  
SwRI 7157  
SWRl 715s 
S h R 1  71bP 
C h Q I  7161  
S h Q I  7163  
S w R I  7164 
SWRI 7167 
USC 7 1  
RI1 4 9  2 4  
S d R I  7 1 2 6  
S w R I  7 1 3 2  
S w R l  7134  
S H R I  7136  
S N R I  7138  
SwRT 7144 
SHR! 7105  
S W Q I  7 1 4 6  
S W R I  7107  
S N R I  7 1 4 8  
IJNM 71 
IJNM 7 3  
R A I  U 6  
SwRI 7 1 4 9  
U&M 6 4  
!INM 132 
R A I  b 5  b b  
R A I  f l l  
R A T  92 
R A I  P 3  
p e l  tw 
S w R I  7 1 6 2  
S d P I  7 1 b A  
S d R I  7179 
S H R X  71!!1 
SUJRI 7 1 8 4  
S p a 1  7187  
S * Q I  71d9 
S*RI 7192  
U S C  7 t  i l  
BU 7 g  11 
7fl 15 
PU 7 M  22 
hb 7P 25 
AU 7 D  ?7 
RU 7fl 28  
G I 7  90 
GIt 9R 
P I A P T - 1 2 1  
UC 11640 




U C  13t310 
I I C  13920 
i J C  13@70  
U C  13180 
U T A H  O P F l 6 9  
U f l F  1 
4 M E 2  
4ME3 
U M E Y  
4MES 
4MEb 
U M E 7  
4ME8 
4ME9 
U M E l f l  
C A L  74  $58 
C A L ~ 7 f i ~ 5 6 8  
CALm7e-57R 







G I 7  7 1  
M C R  7irl 1 
MCP 7U 3 
M C R  70  S 
UNM 19 
lJNM 2i4 
UNM 2 1  





R T I  Zd 
R T I  2 1  
R T I  23 
R T I  27 
R T  I 29 
R T f  38 
711 14827761 




CJC 9270  
UC i a i @ D  
UC 12640 
U T A H  UlU-7fl  
CAL-7Pi-bYB 
C A L ~ 7 Q r 6 6 0  
M M f  ~69-39 
MMF-49-55 




U N M  2 9  
R T I  25 
R T I  28 
S N R I ~ ~ ~ Z U  
T U  Z C I F I U ~ ~  
UC 9730  
l l C  l P 6 7 0  
UC 1P730 
IJC 1 l 76D  
U C  1190D 
UC l Z a 4 0  
V C  1 2 2 4 U  
IJC 124FiD 
LIC 1 r 4 5 u  
UC 12b lD  






uc i 3 e 3 u  



















4 H E 2 9  









4 w 3 9  
4MF4@ 
C4La7Cli-630 
C A L m f P * b 7 B  








HCR 7 H  2 
V C R  7PI h 


























~ r ~ u - m 4 1  
UhJH 05 
UNM 1b 
UNM 1 1  
I jNH 12 
I J N M  13  
UNM lll 
I J N M  15 
UNM 1 4  
I lNM 17 
R T I  16 














U C  9115P 
IIC lm55i) 
UC llZ@D 
IJC 1 1 H R I J  
(ITAh g P 7 - 6 9  
U T A H  9R9-40 
Mve  1 
r l va  2 
Mvn 3 
M V D  4 
M V D  'i 
M V D  b 
M V O  A 
M V D  P 
M V L )  llcr 
M V D  11 
M V D  1 0  
M V D  15 
M V D  16 
P V D  17 
M V D  18 
M V D  19 
M V U  2 8  
G I T  67 
G I T  b 9  
M I  697025 
UNM cll8 
UNM fJ9 
R T I  17 
SWRIw7PclU 
S ~ R f m 7 @ € ? 7  
SWRI=7@Jl 
SWRI-7BlU 
S k R X w T P 1 7  







UTAH ( n 8 6 ~ 6 9  
















617 6 8  
c+r-o 6 Q: 
S6 3 N  =a311 30 - L D =  (r dl 
wmnin i  -a L S N  .c 6 e m -  c d w e  J ;I = a  
4 W ' J  Xi in + 3 S ' S +  +Q--rN= c .+V I++  
fUfUn!cL ---  N IF CUCUnb 3 1- ~ 5 f i ~ h ~  
~ b b ~ h ~ 3 4 3 d - - 4 ~ ~ d 4 ~ ~ y ~ ) 4 f l i n ~ ~ ~ u 1 + 0 - ~ b ~ ~ 5 d  0 - r - b d 5 ~ ~ n  F ~ + C C W W *  + 4 
~ + + ~ 9 + W C * W ~ ~ + 9 C e + - S E ~ ~ @ % ~ ~ ~ P - ( " ~  W N d + d -  I L J * N - - C \ 1 - ~  - - C I + . Z Z ~ & -  - 4 - P -  
Z T Z T  '5 ? S ; S 1 6 G i 5 t S 9 & 5  w h F- U I - - .MZSSST-  w b -Pic 
APPENDIX G 
ACCIDENT DATA FILES 
The following is the December 1973 list of accident 
files available to NHTSA via the time-shared keyword data 
access system (ADAAS) as part of the MDAI Report Automation 
and Utilization contract. 
H I G H Y A Y  SAFETY RESEARCB INSTITUTE 
LIST OF  CURRENT FILES 
November 33, 1973 
FILS 
NA HE ---- 
PILE SPAD 
T Y P E  ACCESS ---- --..-- 
DATA BASE NUMBER 
K E Y W O R D  OF CASES 
N U M B E R  OF 
V A R I A B L E S  
Bureau 3c to r  Carr ier  S a f e t y  
1956 (1/2 Year) A No 
1767 A No 
1 9 6 8  A No 
1969 A blc 
1960-1909 A No 
C P I R  R e v i s i o n  2 
Vehicle 
Occupant 
C P I R 2 V E H  716 
C P I  R2OCC 1 ,162  
O Yes 
0 Yes 
CPIR Revision 3 
Vehicle V Yes 
Occupant C Yes 
In j u r y  I Yes 
Veh. Cond.  6 Haint. Eeport. V Bo 
C P I R 3  V E H  4 ,201  
CFJ1Ei30CC 6 ,885  
CPIR3INJ 2 3 , 0 4 8  
VCHR 401 
Dade Co., Florida  

















I n d i a n a  T u r n p i k e  A No 
King Co. , Washington 
1969 (Seattle  Hetro Area) A Yes 
1973 A Yes 
1971 A Yes 
1972 A Yes 
KING-I: Y 28,572 
KI NC-73 35,181 
KI NG-71 34,720 
KING-72 3 5 , 3 5 5  
Yich igan  Fatal 
Accident 







1964 -1  970 
1977 
1952 
Vt. hicle  









MF ACC 1 
IJF71ACC 
BF72ACC 
~ i c h i g a n  F ? + < I  1 
Vehicle 
1966 
> 1 9 6 7  
1969  





flew York Level I 
19 73 
New York Level 11 
Accident 
1 9 7 1  (1/4)  -1971 
1972  
1 9 7 3  ( I / ?  Year) 
Vehicle 
197? (1/1)) -1971 
1972 
1 9 7 3  ( 1 / 2  Year) 
Cccupant  
1970 (1 /4 ) -1971  
19 72 
1973  (1 /2  Year )  
Oakland Co, , ~ i c h i g a n  
1468 
1969 
19 7  0 
1971 
197 2 
Qhio T u r n p i k e  
Accident 
Vehicle 
~e nnsl y vania  Turnpike  
T r u c k ,  Bus, P!o to rcyc le ,  
an d F e d e s t r  i a n  
'I'exas 
Bexar C o u n t y  
1 9  69 A c c i d e n t  
1969  V e h i c l e  
1 9 5 '  Accident 
1973 Vehicle 
1971 A c c i d e n t  
1971  Vehicle 
1972 A c c i d e n t  
1972 Vehicle 
PILE SPAD DATA BASE N U f l B E R  NUMBER OF 
T Y P E  ACCESS KEYWORD OF CASES VARIABLES -- -- - -- --- --------- -------- I -- -I---- 
V No PlF66VEH 2 , 9 4 6  
V No HF67VEH 2,606 
V  No !!F68VEH 3,057 
V N o  W69VEU 3 , 2 6 5  
V Nc !IF78 VEH 2 , 8 1 5  
V H 0 nPVEHl 213,153 
V Nc HF71 VEH 3 ,287  
V % o MF72VEH 3 ,453  
0 Nc MINICAR 3 7 2  118 
A Yes CAL1-70 39 ,992 159 
A Yes NY71 ACC 9 ,981 32 
A Yes NY72ACC 8,048 32 
A Yes N'1173ACC 3 ,654  32 
P Yes NY71VEH 17 ,533  66  
V Yes HY72VEH 1 5 , 6 9 5  6 6  
V  Yes NY73YEH 7 ,012  6 6  
C Yes EiY710CC 2 4 , 9 1 4  8 1  
O Yes I Y  72OCC 21,817 8 1  
O Yes NY730CC 9,377 8 1 
A Yes O A K  -6 8 2 5 , 3  87 1 LO 
4 Yes OAK-69 29 ,265  2 13  
A Yes O A K - 7 Q  2 9 , 6 5 3  1 9 0  
A Yes O A K - 7  1 29 ,362  233 
A Yes OAK-72 34 ,262 189 
A NO CT NFK ACC 6 , 1 8 9  87  
V N C  O T N P K V E H  8 , 6 6 3  49 












5 %  State Sample 









1969  Accident 
1969 Vehicle 
1970 Accident 














Washtenaw Co., Michigan 
1969 - 1'373 (112 Year) 
1973 (1/2 Year )  
Washtenau Driver Record 
P I L E  SPAD D A T A  B A S E  N U M B E R  NUtaBER OF' 
TYPE ACCESS KEYWORD OF CASES VARIABLES ---- ------ --------- -------- --------- 
A Yes 
A N C  
D Yes 
Legend of File Types 
A Accident 
V Vehicle 
C C c c u p a n t  
3 I n j u r y  
D Criver Registrat ion 





TXS7 1 ACC 





TXF70ACC 2 ,965  
TXF70VEH 4,280 
TXF71ACC 2 , 9 9 3  
TXF7 1 V E H  4,896 
T X F 7 2  ACC 3,099 
TXF72VEH 5 , 1 3 3  
TXT69ACC 11,590 5 6 
T X T 6 9 8 E B  20,641 139 
TXT7DACC 10,680 5b 
TXT70VEB 19,088 139 
TXT7 1 ACC 8,172 5 6 
TXT71VEH 14,467 179 
TX172ACC 10,835 55 
TXT72VEH 19,530 179 
WASH 34,985 1 8 5  
BASH-73 4,408 185 
WASHDRIV 17,989 48  


